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Dr. lain Weatherston, Ph.D.
Technology Sciences Group Inc.
4061 North 156™ Drive
Goodyear, AZ 85338

Subject: Pending Application EPA #33907-E dated October 5, 2001 |
Application for Pesticide Registration of Comfort Zone ®

Dear Dr. Weatherston:

All data submitted to the Agency to support registration actions must conform to a
standard format, organization, and other requirements described in Pesticide Registration
Notice (PRN) 86-5 dated July 29, 1986. This notice was mailed to all registrants on record
with the Agency at that time and is currently available on the Internet
(www.epa.gov/PR_Notices/).

All incoming data are screened for compliance with the PR Notice. Data that are in
compliance are assigned Master Record Identification Numbers (MRIDs), microfilmed and
forwarded for appropriate action. Data that do not comply with the requirements of the
Notice are not admitted into the system. Such data must be brought into compliance with
the PR Notice before the data can be given further consideration in support of the
regulatory action for which the data were submitted.

The data submitted in connection with the proposed action listed above have been
found deficient with respect to the requirements of PRN 86-5. The deficiencies are
identified in the enclosed comments from the Information Services Branch of the Program
Management and Support Division. ‘ '

Biopesticides and Pollution Prevention Division will hold associated documents for
75 days to give opportunity to resubmit the supporting data in acceptable form. If you
have not done so by that time, the application and other associated documents may be
administratively withdrawn from further consideration without notice to you, in
accordance with policies established by PR Notice 75-4 dated August 27, 1975.
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Should you wish to pursue the registration of your product after the application has
. been withdrawn you will have to submit a complete new application.

If you choose to resubmit your data you should enclose a copy of this letter and the
enclosure to identify the data as a corrected resubmission of data previously found
deficient with respect to PRN 86-5. Only resubmit those items of data for which no MRID
numbers were assigned. If any of your previous items was assigned an MRID number, do
not resubmit that particular item of data, but simply refer to it by title and by the assigned
MRID number.

Should you have any questions, please feel free to contact Mr. Driss Benmhend at
(703) 308-9525.

Sincerely,

Shery: K. Reilly, BH.D., Chief

Biochemical Pesticides Branch
Biopesticides and Pollution Prevention
Division (7511C)

Enclosure



EPA Reg.

U.S. ENVIRONMENTAL PROTECTION AGENCY Nombes. Date of Issuance:
o, Office of Pesticide Programs ' /o /
) ‘5 Biopesticides and Pollution Prevention Division (7501W) 33907-2 7’,/ pic (1// 03
SZ 401 "M” St., S.W.
¢ Washington, D.C. 20460 Term of Issuance
Unconditional
NOTICE OF PESTICIDE:

X Registration
___ Reregistration

Name of Pesticide Product
Comfort Zone®

(under FIFRA, as amended)

Name and Address of Registrant (include ZIP Code):

Jones-Hamilton Company

C/O Technology Science Group, Inc.
4061 North 156" Drive

Goodyear, AZ 85338

On the basis of information furnished by the registrant, the above named pesticide is hereby registered/reregistered under the Federal
Insecticide, Fungicide and Rodenticide Act.

Registration is in no way to be construed as an endorsement or recommendation of this product by the Agency. In order to protect
health and the environment, the Administrator, on his motion, may at any time suspend or cancel the registration of a pesticide in
accordance with the Act. The acceptance of any name in connection with the registration of a product under this Act is not to be
construed as giving the registrant a right to exclusive use of the name or to its use if it has been covered by others

This product is unconditionally registered in accordance with FIFRA sec. 3(c)(5) subject to the
comments listed below:

1. Make the following label changes:

a. Add the phrase "EPA Registration No. 33907-2 to your label before you release the
product for shipment

b. Add the appropriate Establishment Number to your label before you release the product for
shipment

2. Submit five copies of the final printed labeling before you release this product for shipment.

If these conditions are not complied with, the registration will be subject to cancellation in
accordance with FIFRA sec.6(e). Your release for shipment of the product constitutes acceptance of
these conditions.

Unconditional registration does not eliminate the need for continual reassessment of a pesticide. If EPA determines, at any
time, that additional data are required to maintain in effect, an existing registration, the Agency will require submission of
such data under Section 3(c)(2)(B) of FIFRA.

Signature of the Approving Official
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COMFORT ZONE © = i

EFFECTIVE MANAGEMENT OF NUISANCE FLIES OF HORSES
IN MANURE, STABLES, HORSE BARNS AND PADDOCKS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN STALLS, STABLES, PADDOCKS AND MANURE PILES

ACTIVE INGREDIENT
Sodium Bisulfate [CAS# 7681-38-1] .....c..oovveeriiriiiiiii, 93.2%

OTHER WNOREDIENTS. ... ...cnvnmammamsmmsmmpsss oy 6.8%
Total 100.0 %

KEEP OUT OF REACH OF CHILDREN

DANGER

CAUSES IRREVERSIBLE EYE DAMAGE
HARMFUL IF SWALLOWED OR ABSORBED THROUGH THE SKIN

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY

e READ ALL DIRECTIONS BEFORE USING THIS PRODUCT

Manufactured by Jones-Hamilton Co.
Walbridge, OH 43465

EPA Registration No. 33907-? EPA Establishment No. 33907-OH-1

NET CONTENTS: __501lbs




PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER
Causes irreversible eye damage. Do not get in eyes or on skin, or on clothing. Wear
goggles, or face shield and rubber gloves when handling. Harmful if swallowed,
inhaled or absorbed through the skin. Avoid breathing dust. Wash thoroughly with
soap and water after handling. Remove contaminated clothing and wash clothing
before reuse.

FIRST AID
IF IN EYES:
> Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.
» Remove contact lenses, if present, after the first 5
minutes, then continue rinsing eye.
» Call a poison control center or doctor for treatment
advice. :
IF ON SKIN OR CLOTHING:
> Take off contaminated clothing
» Rinse skin immediately with plenty of water for 15 - 20
minutes
> Call a poison control center or doctor for treatment
advice
IF SWALLOWED:
» Call a poison control center or doctor for treatment
advice
» Have person sip a glass of water if able to swallow
» Do not induce vomiting unless told to do so by a
poison control center or doctor
> Do not give anything by mouth to an unconscious
person,

Have the product container with you when calling a poison control center or doctor, or
going for treatment You may also contact American Association of Poison Control
Centers at 1-800 -222-1222 for emergency medical treatment information.

. NOTE TO PHYSICIAN

Probable mucosal damage may contraindicate the use of gastric lavage.

ENVIRONMENTAL HAZARDS
Do not apply directly to water, or to areas where surface water is present or to
intertidal areas below the mean high water mark. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters.

PHYSICAL & CHEMICAL HAZARDS
Never use with products containing chlorine. Never use or mix with other chemicals.
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STORAGE AND DISPOSAL STATEMENTS
Do not contaminate water, food or feed by storage or disposal

PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL:

CONTAINER DISPOSAL:

guidance.

burned stay out of smoke,

Pesticides are acutely hazardous. Improper disposal of
excess pesticlde, spray mixture, or rinsate is a violatlon of
Federal law. If these wastes cannot be disposed of by use
according to labal instructions, contact your State Pesticide
or Ervironmental Control Agency, or the Hazardous Waste
Representative at the nearest EPA Regional Office for

Completely empty bag Into application equipment. Then
dispose of empty bag In a sanitary landfill or by incineration,
or, if allowed by State and local authorities, by buming.

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, STABLES,

It Is a violation of Federal law to uge this product In a manner Inconsistent with its labeling

DIRECTIONS FOR USE

PADDOCKS & MANURE PILES
COMFORT ZONE?® is a navel ly control product for usa In stables, horse bams, paddocks and any other
enclosure for horses where manure accumulates and becomes a breeding source for house flies and

stable flles.

11

2].

3]

4].

5].

REMOVE HORSES FROM STALLS WHILE APPLYING COMFORT ZONE®

For best results, apply COMFORT ZONE® daily.

Use COMFORT ZONE® on any kind of bedding material (wood shavings, sawdust, wheat straw,

stc.)

Apply COMFORT ZONE® evenly throughout the stall while concentrating more of the product on
the wet spots. The following rates are representative to be used as a guide.

STALL SIZE COMFORT ZONE®
10'x 10' 1 pound or 14 cups
12'x 12 1% pounds or 2 cups
15'x 158' 2 Ibs or 2% cups

For additional control, apply COMFORT ZONE® directly to manures piles and/or in paddocks at
the rate of 1 pound per 100 square feet.

COMFORT ZONE® will not harm rubber mats




WARRANTY
Jones-Hamilton Co., warrant that this product conforms to the chemical description on the label and is reasonably fit
for the purposes referred to in the directions for use. Timing, presence of other materials, cleaning practices,
incompatibility with other chemicals, pre-existing conditions and other conditions influencing the use of the product
are beyond the control of the Seller. Buyer assumes all risks associated with the use, storage and handling of this
material not in strict accordance with the directions given herewith. Except as otherwise expressly provided herein,
the Seller makes no representation or warranty of any kind, express or implied, as to the merchantability, fitness for
a particular purpose, or any other matter with respect to the material. To the extent permitted by law, under no
circumstances shall the Seller be liable to the Buyer for consequential, punitive, special, exemplary or incidental
damages.
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OFFICE OF
PREVENTION, PESTICIDES AND

SEP 1 0 2001 TOXIC SUBSTANCES

lain Weatherston

Jones-Hamilton Company

c/o Technology Science Group, Inc.
4061 North 156" Drive

Goodycar, AZ 85338

Subject: Application for Registration of the Product Comfort Zone®
EPA Registration Symbol: 33907-E
Your Submission of January 2, 2001

Dear Mr. Weatherston:

The support documents for the registration of the product listed above were reviewed, and
a copy of the review summary is enclosed.

BPPD concluded that the data submitted is insufficient to support the application for
registration of Comfort Zone®. There are several deficiencies in the chemistry, manufacturing
process and product formulation data. The Confidential Statement of Formula (CSF) and the
label arc unacceptable and need to be revised and submitted. Please refer to the enclosed
document for details on our reviews and recommendations. These deficiencies must be resolved
before this application can be given further consideration.

If you have any questions regarding this action, please contact Driss Benmhend, the
Regulatory Action Leader for this project at (703) 308-9525,

Sincerely,

Sheryl K. Rei A{@Ch:c

Biochemical Pesticides Br:
Biopesticides and Pollution
Prevention Division (7511C)

Enclosures

Intarnet Address (URL) « hitp://www,epa.gov
Recycled/Recyclable « Printed with Vegelable Ol Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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UG 2 9 2001 OFFICE OF
A PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: Science Review in Support of the Registration of Comfort Zone® (EPA File
Symbol No. 033907-E) containing 93.2% Sodium Bisulfate (Chemical No. 073201)
as Its Active Ingredient. Review of Product Chemistry Studies, Product
Performance Studies, and Waiver Requests for Acute Toxicity and Non-Target
Organism Studies. DP Barcode D273401; Case No. 070049; Submission No.
Biochemical Pesticides Branch

S592783; MRID Nos. 453018-01, -02, an 'Z}_'/
/
Biopesticides & Pollution Prevention Division (7511C)
THRU:  Freshteh Toghrol, Ph.D., Senior Scientist J W

Biochemical Pesticides Branch
Biopesticides & Pollution Prevention Division (7511C)

FROM: Russell S. Jones, Ph.D., Biologist

TO: Driss Benmhend, Regulatory Action Leader
Biochemical Pesticides Branch
Biopesticides & Pollution Prevention Division (7511C)

ACTION REQUESTED

On behalf of Jones-Hamilton Company, lain Weatherston requests registration of Comfort
Zone® (EPA File Symbol No. 33907-E), containing 93.2% sodium hydrogen sulfate (sodium
bisulfate) as its active ingredient. The product is a Technical Grade Active Ingredient (TGAI)
that is intended for usc as an end-use product (EP). The product is intended for non-food use
control of house flies and stable flies in stables, horse barns, horse trailers, paddocks and any
other enclosures for horses where manure may accumulate. In support of the registration, the
registrant has submitted product chemistry studies (MRID 453018-01), efficacy studies (MRID
453018-02), a request for waivers from the data requirements for acute toxicity and non-target
organisms (no MRID no.) and a "white paper" containing miscellaneous information pertaining

to the active ingredient, a Confidential Statement of Formula (dated 01/06/2001), and a proposed
label.

Intemat Address (URL) « hitp://www epa gov
Recycled/Recyclabla » Printed with Vegetable Ofl Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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*Manufacturing process information may be entitied to confidential treatment*

CONCLUSIONS AND RECOMMENDATIONS

1.

The submitted product chemistry data do not support the registration of Comfort Zone®
(containing 92.30% sodium bisulfate as its active ingredient) due to deficiencies in the
description of the manufacturing process (OPPTS 830.830.1600, 830.1620, and
830.1650; Subdivision M 151-11), the discussion of the formation of impurities (OPPTS
830.1670; Subdivision M 151-12), preliminary analysis data (OPPTS 830.1670;
Subdivision M 151-13), analytical methods (OPPTS 830.1800; Subdivision M 151-16),
and physical/chemical properties . The CSF is also unacceptable.

The description of the manufacturing process (OPPTS 830.830.1600, 830.1620, and

830.1650; Subdivision M 151-11) is unacceptable, but upgradable. The information

submitted by the registrant is little more than a brief overview. To upgrade the

manufacturing process to acceptable, the registrant must more fully explain certain details

of the manufacturing process. Specifically, more information is required regarding:

(i) the amounts (e.g. kg, Ibs, etc.) of reactants and products used/produced in the
synthesis of a typical batch;

(11) the nature of the reaction vessels (i.¢,. stainless steel, etc,);

(111) sources of the starting materials; and

(iv) QA/QC procedures.

The registrant did not submit a discussion of the formation of impurities (OPPTS
830.1670; Subdivision M 151-12). In lieu of a discussion, a specification sheet from the
manufacturer of the active ingredient was submitted. The specification sheet lists
"typical" concentrations and ranges for components of the TGAI. These data are
inappropriate to be used as a substitute for a discussion of the formation of impurities. A
full discussion of the potential for unintentional impurities to be formed during the
manufacturing process (i. e. _) or carried over into the product
from the starting materials (see list of impurities on Jones and Hamilton SBS
Specification Sheet) must be submitted. '

No preliminary analysis data (OPPTS 830.1670; Subdivision M 151-13) were submitted.
Since the product is manufactured via an integrated process (1. e. the active is not
purchased from an EPA-registered source) five-batch preliminary analysis data are
required.

No analytical method (OPPTS 830,1800; Subdivision M 151-16) was submitted . In lieu
of an analytical method the registrant indicated that it requested a waiver from the data
requirements for an analytical method (MRID 453018-01, Volume 33907-2, Product
Chemistry, p. 6), and that the full text of the waiver was placed in (No MRID No.,
Volume 33907-4, Request for Waivers of Specific Data Requirements, no page

11




9a.

9b.

9c.

3

specified). A thorough examination of Volume 33907-4 showed that no such waiver
request was submitted. Since the product is manufactured via an integrated process and
the active ingredient is not purchased from an EPA-registered source, an analytical
method is required. The description of the analytical method must include precision and
accuracy data, and representative data and chromatograms. This method must be used to
generate the five-batch preliminary analysis data.

The physical/chemical properties data (OPPTS 830.6315 and OPPTS 830.6316;
Subdivision M 151-17) are incomplete. Solubility (OPPTS 830.7840 or 830.7860), vapor
pressure (OPPTS 830.7950), flammability (OPPTS 830.6315) and explodability (OPPTS
830.6316) data , or statements indicating why these data are not applicable are required
under 40 CFR §158.690 because the TGAI/EP is manufactured by the registrant. The
registrant must submit this information/data.

The proposed CSF is unacceptable and must be revised. The revised CSF must include
the following information: (i) the "Basic Formulation" box must be checked off; and (ii)
the bulk density data should be changed to 82-84 Ibs/cubic foot. Since the end-use
product is a solid, the currently listed "11.01 Ibs/gal" data is not relevant.

The registrant must submit a revised label. The description of the active ingredient must
be changed to "Sodium bisulfate" to agree with the description of the active ingredient
listed on the CSF.

The registrant does not explicitly discuss a mode of action for the active ingredients
against flies in the labeled use sites. Suggested modes of action are discussed in the
submitted efficacy studies (see Conclusion 12b) but no quantitative data were subited to
support the proposed mode of action against flies in areas where horses are enclosed,
Proposed mode(s) of action must be supported by quantitative data.

Toxicity data/information regarding sodium bisulfate contained in the Mineral Acids
RED (EPA-738-F-93-025, dated 12/1993), as well as other data/information submitted by
the registrant in the Request for Waivers of Specific Data Requirements (No MRID No.,
Volume 33907-4, pp. 6 and 7) are acceptable to support waivers from the requirements
for acute toxicity studies. No additional acute toxicity studies/data are required.

Although no specific waiver request for acute oral toxicity was submitted, the
data/information contained in the Mineral Acids RED may be bridged to support a waiver
from acute oral toxicity studies. BPPD notes that the proposed non-food use of Comfort
Zone® (control of house flies and stable flies in stables, horse barns, horse trailers,

" paddocks and any other enclosures for horses where manure may accumulate) renders

acute oral and/or dietary human exposure highly unlikely.

12




*Manufacturing process information may be entitled to confidential treatment*

10a.

10b.

11.

12b.

12b.

4

Data/information regarding sodium bisulfate contained in the Mineral Acids RED (EPA-
738-F-93-025, dated 12/1993), as well as other data/information submitted by the
registrant in the Request for Waivers of Specific Data Requirements (No MRID No.,
Volume 33907-4, p. 7) are acceptable to support waivers from the requirements for non-
target organism studies. No additional non-target organism studies/data are required.

Although no specific waiver request for non-target insects was submitted, the
data/information contained in the Mineral Acids RED may be bridged to support a waiver
from non-target insect studies. BPPD notes that the proposed use of Comfort Zone®
(control of house flies and stable flies in stables, horse barns, horse trailers, paddocks and
any other enclosures for horses where manure may accumulate) renders non-target insect
(e. g. honey bees) exposure unlikely.

A "white paper" on sodium bisulfate [written by the consultant for the registrant (Iain
Weatherston); MRID 453018-03], contained information already cited in either the
Mineral Acids RED or the request for waivers. This volume additionally contained
MSDS for sodium bisulfate and technical specification/advertising information published
by the registant. No DER was written for this volume.

The registrant submitted two non-guideline product performance (efficacy) studies. The
studies suggest that application of || rcduces numbers of flies in stalls of
horse barns. The data support claims that the product can reduce populations of flies
within the labeled use sites (see Conclusions 9b and 10b above).

The mode of action of sodium bisulfate against flies is uncertain. Based on the submitted
efficacy studies, it is uncertain whether sodium bisulfate application renders a treated area
unattractive to flies or whether a toxic mode of action is involved. No data were
presented in either study pertaining to larval development in manure treated with sodium
bisulfate. Although the study authors cited other technical literature stating that sodium
bisulfate applications reduced manure pH to a level that is “toxic to housefly larvae and
prevents their development," no quantitative data were submitted to support any
particular mode of action.

BPPD notes that neither study identified the species of flics that were captured on the
sticky tapes. Since no fly species were identified, the registrant must remove the phrase
"house and stable flies" from the product label. The deleted text may be substituted with
the phrase "nuisance flies of horses" or some other similar phrase that does not identify a
particular species of fly. Alternatively, the registrant may submit additional efficacy
studies wherein he species of flies controlled by the product are identified.

13
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Iain Weatherston

Jones-Hamilton Company

c¢/o Technology Science Group, Inc.
4061 North 156" Drive

Goodyear, AZ 85338

Subject: Application for Registration of the Product Comfort Zone®
EPA Registration Symbol: 33907-E
Your Submission of January 2, 2001

Dear Mr. Weatherston:

The support documents for the registration of the product listed above were reviewed, and
a copy of the review summary is enclosed.

BPPD concluded that the data submitted is insufficient to support the application for
registration of Comfort Zone®, There are several deficiencies in the chemistry, manufacturing
process and product formulation data. The Confidential Statement of Formula (CSF) and the
label are unacceptable and need to be revised and submitted. Please refer to the enclosed
document for details on our reviews and recommendations. These deficiencies must be resolved
before this application can be given further consideration.

If you have any questions regarding this action, please contact Driss Benmhend, the
Regulatory Action Leader for this project at (703) 308-9525.

Sincerely,

Sheryl K. Reilly A/D Chie

Biochemical Pesticides Branth
Biopesticides and Pollution
Prevention Division (7511C)

Enclosures

Intemet Address (URL) = http://www.epa.gov
Recycled/Recyclable « Printed with Vegelable Oll Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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.neeramnlmn Company - Comfort Zone - 3:39(.
Page 21 of 26

COMFORT ZONE °

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

by

Sadwm. b‘JJ/Fa,fe_ OLC_ 2
ACTIVE INGREDIENT /

KEEP OUT OF REACH OF CHILDREN

DANGER

CAUSES EYE & SKIN DAMAGE EEPEE
HARMFUL IF SWALLOWED T

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT
Manufactured by Jones-Hamilton Co.
Walbridge, OH 43465

EPA Registration No. 33907-f4& EPA Establishment No. 33907-0H-1

NET CONTENTS: 50 Ibs

16




iltan Company - Comfort Zone - 33907-1
Page 22 of 26

o .

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing.
Wear goggles, or face shield and rubber gloves when handling. Harmful if
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash
thoroughly with soap and water after handling. Remove contaminated clothing and

wash clothing before reuse.

FIRST AID
IF IN EYES:

» Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.

>» Remove contact lenses, if present, after the ﬁr'st D
minutes, then continue rinsing eye.

> Call a poison control center or doctor for treatment

advice.

IF ON SKIN OR CLOTHING: ~
» Take off contaminated clothing
» Rinse skin immediately with plenty of water for 15 -
20 minutes
» Call a paison control center or dochor' for treatment
advice

IF SWALLOWED: .
» Call a poison control center or doctor for treatment

advice

> Have person sip a glass of water if able to swallow

> Do not induce vomiting unless told to do so by a
poison control center or doctor

» Do not give anything by mouth to an unconscious |,
person. ¢

Have the product container with you when calling a poison control center or 4actor,
or going for treatment You may also contact 1-800 -xxx-xxxx for emerger.cy medical
treatment information.

. aasa

NOTE TO PHYSICIAN
Probable mucosal damage may contraindicate the use of gastric lavage.

ENVIRONMENTAL HAZARDS
Do not apply directly to water, or to areas where surface water is present or to
intertidal areas below the mean high water mark. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters.

PHYSICAL & CHEMICAL HAZARDS
Never use with products containing chlorine. Never use or mix with other chemicals.

17




es-Hamilton Company -Comfort Zone - 33307,
Page 23 of 26

STORAGE AND DISPOSAL STATEMENTS

Do not contaminate water, food or feed by storage or disposal
PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper disposal of
excess pesticide, spray mixture, or rinsate is a violation
of Federal law. If these wastes cannot be disposed of
by use according to label instructions, contact your
State Pesticide or Environmental Control Agency, or
the Hazardous Waste Representative at the nearest
EPA Regional Office for guidance.

CONTAINER DISPOSAL:  Completely empty bag into application equipment. Then
dispose of empty bag in a sanitary landfill or by
incineration, or, if allowed by State and local
authorities, by burning. If burned stay out of smoke

DIRECTIONS FOR USE

It is a violation of Federal law to use this product in a manner inconsistent with its labeling

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, PADDOCKS, TRAILERS

& MANURE PILES i
COMFORT ZONE?® is a novel fly control product for use in stables, horse barns, horse trailers

paddocks and any other enclosure for horses whe anure may accumulate and e
breeding source for house flies and stable flies; The active ingredient in AT ZONEY)s ,(
approved by the as a general purpose feed additive for animal feeds. A/ L A.hl4

1].

TERNRD -
.
. L] L]
S N

For best results a daily application is recommended/

2]  COMFORT ZONE® can be used on any kind of bedding material (wood shavings,
sawdust, wheat straw, etc.]

3]. Apply COMFORT ZONE™ evenly throughout the stall while concentrating more o the
product on the wet spots. The following rates are representative and can be usea as a

guide.
STALL SIZE COMFORT ZONE®
10'x 10 1 pound or 1'% cups
1'% 12 1% pounds or 2 cups
19'x 18’ 2 Ibs or 2% cups

4]. For additional control, apply COMFORT ZONE® directly to manures piles and/or in
paddocks at the rate of 1 pound per 100 square feet.

5].  COMFORT ZONE® will not harm rubber mats

18




Jone dton - Comfort Zone - 338074
Page 7 of 28 .

> Appendix) in which it stated that “the Agency is not currently requiring

toxicology data on sodium bisulfate.”
Hypersensitivity Study
A waiver is requested for the hypersensitivity study based on:

> the Agency have previously decided in the reregistration process that all
acute toxicity data for sodium bisulfate were waived or not required
based on the extensive documentation provided in the lterature on this
chemical [footnote1 to the Acute Toxicity table on page 13 of the
Mineral Acids RED.

> the footnote [3] in the Acute Toxicity table on page 13 of the Mineral
Acids RED that if the eye irritation is categary | then the hypersensitivity
study is not required.

> the statement made in the 1992 letter from Bruce Sidwell (at that time

Section 3 Chief in SRRD] to Jim Hill at CSMA (copy included in the
Appendix] in which it stated that “the Agency is not currently requiring
toxicology data on sodium bisulfate.”

Teratogenicity Study [152-23]
A waiver is requested for the teratogenicity study based on:

>

the substance cannot be used in any toxicological test involving living
animals or living tissue because of its corrosive nature. The corrosivity of
the material in such media would superceed any potential for
teratogenicity, oncogenicity, genotoxicity, neurotoxicity or reproductive
effect

the Agency's statement [page 13 of the RED] that “additional toxicology
studies ‘are not required for sodium bisulfate based on current use
patterns and the fact that it forms ubiquitous metabolic products,
sodium and sulfate, that are of little toxicological concern. This applies
only to the technical chemicals and does not apply to end-use product
deta requirements.” However, in the case of COMFORT ZONE® the end-
use product is the technical material and the intended use pattern is
non food hence the Agency’s statement is applicable.

Avian Acute Toxicity [154-6)
Avian Dietary Toxicity [154-7]
Freshwater Fish Toxicity [154-8]
Freshwater Invertebrate Toxicity [154-9]
A waiver is requested for the above four studies based on:

>

the Agency's statement [page 17 of the Mineral Acids RED] that for
current uses [except potato vine desiccation use of sulfuric acid] that
“since there is sufficient information regarding the toxic and corrosive
nature of the mineral acids, all avian and aquatic studies have been
waived for these uses.” Jones-Hamilton believes that the Agency's
stater:;ent is also applicable since the intended use pattern of COMFORT
ZONE
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WAIVER REQGUEST FOR SPECIFIC DATA REQUIREMENTS

Acute Dermal Toxicity [151-11]
A waiver of the acute dermal toxicity study is requested, based on:

> its current widespread use in commerce in the following industries,
metal treating, chemical manufacturing, water treatment, leather goods,
paper manufacture and in electronics. It is also used in animal feed
additives and in food processing.

> a DOT skin corrosivity test [copy included in the Appendix] in which it
was found to be neither corrosive nor destructive to the skin of rabbits.

> the statement made in the 1992 letter from Bruce Sidwell (at that time
Section 3 Chief in SRRD) to Jim Hill at CSMA (copy included in the
Appendix] in which it stated that “the Agency is not currently requiring
toxicology data on sodium bisulfate.”

> the fact that the Agency believes that the acute dermal tox:cn;y endpoint
is >10,000 g/kg based on information in Dangerous Properties of
Industrial Materials 7 Edition [N. |. Sax & R. J. Lewis, Sr 1988, p.
2770] Van Norstrand Reinhold, New York. .

> the Agency have previously decided in the reregistration process that all
acute toxicity data for sodium bisulfate were waived or not required
based on the extensive documentation provided in the literature on this
chemical [footnote1 to the Acute Toxicity table on page 13 of the
Mineral Acids RED.

Acute Inhalation Toxicity [151-12]
A waiver of the acute inhalation toxicity study is requested based on: .

> the Agency have previously decided in the reregistration process that all
acute toxicity data for sodium bisulfate were waived or not required
based on the extensive documentation provided in the literature on this
‘themical [footnote1 to the Acute Toxicity table on page 13 of the
Mineral Acids RED.

> the statement made in the 1892 letter from Bruce Sidwell [at that time
Section 3 Chief in SRRD) to Jim Hill at CSMA [copy included in the
Appendix] in which it stated that "the Agency is not currently requiring
toxicology data on sodium bisulfate.”

Primary Eye Irritation [151-13]
A waiver is requested for the primary eye irritation study based on:

> the Agency have previously decided in the reregistration process that all
acute toxicity data for sodium bisulfate were waived or not required
based on the extensive documentation provided in the literature on this
chemical [footnote to the Acute Toxicity table on page 13 of the |
Mineral Acids RED.

> the statement made in the 1892 letter from Bruce Sidwell (at that time
Section 3 Chief in SRRD) to Jim Hill at CSMA [copy included in the
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Effect of sodium bisulfate on ammonia concentration,
fly population, and manure pH in a horse barn

Corinne R Sweeney, DVM; Sue McDonnell, PhD; Gail E. Russell; Mac Terzich, DVM

Objective—To evaluats the effectiveness of altering
the pH of manure with sodium bisuifate, thereby de-
creasing ammonia concentration and fly population in a
horse bam environment.

Animals—4 mixed-breed pony stallions.

Procedure—The 4-week study was scheduled with 2
weeks of treatment (with 2 application rates) and 2
weeks with no treatment (control weeks), During treat-
ment waeks, sodium bisulfate was applied daily 1o the
tep of the bedding and straw, ther spread-on top. Ponies
were kept in the stalls 24 hours a day during the 7-cay
test period and stall cleaning was not dene. On day 7 of
each wesk, ammonia concentration, manure pH, number
of flies on a fly tape, and fly-evasive behavior patterns
ware determinad. y

Resulta—Sodium bisulfate applied to the horse stall an-
vironment daily of eithar 2.3 or 4.5 kg/8.3 m? (5 or 100/
100 1t%) decreased ammonia concentration, manure pH,
and number of flies in the stall anvironmant, comparsd
with a contrel parod with no sodium bisulfate. Fly-eva-
sive behavior pattems of ponies occupying the stalls, in-
cluding tail swishes, head tosses, and kicks/strikas, wera
decreased during the period of sodium bisulfate applica-
ton.

Conclusion—Scdium bisulfale may bs an effactive
maethed of decreasing ammonia concentration and may
serve as a3 method of fly control in horse bams. (Am J
Ver Aes 1996:57:1795=1758)

Voim:i.l'.i:ntion of ammonia has been atuributed to mi-
cobial decomposition of nitrogenous com-
pounds ¥ principally urea in equine manure and urie
acid in poultry litter. Manure pH has a decisive role in
NH, volatdlizadon.’ Once formed, the fres ammonia
will be in 1 of 2 [orms: as the uncharged NH, species
or as ammonium jon (NH,*), depending on pH of the
medium Ammonia concentration increases with in-
creasing pH.* Ammonia release is small when manure
PH is < 7.0, but substantial when pH is > 8.0. Acid-
ification has ven to be an cfficient method of re-
ducing NH, losses in cattle slurry. Ammonia losses
increased progressively with increasing pH and tem-
perature? In Northern Ireland, slurry pH of 5.5, 6.0,
and 6.5 resulted in reductdon of NH, loss of > 85, 90,
and 75%, respecdvely. Other investgators in The
Netherlands have reported that pH of 4.5.t0 5.0 is
needed to obuin similar reductions.?

Received [or publication Feb 12, 1996,

Manuscript pessed review July 19, 1094,

From the Deparanent of Clinical Scudies, School of Veterinary
Medicine, University of Ponosyivanta, New Bolton Center, Kennett
Square, PA 19348 ' (Sweency, McDonnell, Russell) and Jones-Ham-
ilton Compary, 30354 Tracy Rd, Walbridge, OH 43465 (Terzich).

Several chemicals have been tested for their ability
10 control or reduce ammonia release from poultry lit-
ter.. Examples include paraformaldehyde, clinopdilolite,
yucea sponin, aceric and propionic acids, sorbic acid,
gentian violet, and alcum propionate,® They act by
either inhibiting microbial growth and, hence, uric,
acid decomposition, or by combining with the released
ammonia to neurralize it? Phosphoric acid reatment
of poultry litter lowered pH and decreased ammonia
concentration, compared with values for controls.® So-
dium bisulfate, a dry acid similar in size and consis-
tency to coarse salt crystals, is used to reduce ammonia
concentration and provide an environment in which
bacteria cannot grow by lowering the pH in poultry
lirter. Because of its efficacy in lowering the ammonia
concenwadon in poulory facilities, sodium bisulfate
might be effecive in controlling ammonia’ in a horse
barn environment. Lowering the pH of manure has
also been documented to decrease the fly population
in poultry houses because manure pH of 2 Is toxic 1o
fly larvac.* The objective of the study reported here
was to evaluate the effectiveness of altering the pH of
manure with sodium bisulfate, thereby decreasin E;m-
monia concentration and fly population in a horse
barn environment

Materials and Methods

Horses—Four mixed-breed pony sulllons of various
body weights (mean, 185.9 = 18.9 kJ aud age sanging fkom
3 10 20 (mean, 10.5 = 83) years were smdled. Ponles were
housed in individual 3 X 3-m box stalls in a bank bam with
concrete loors and cinder block walls; no other animals were
housed there Ponies were observed daily for any cutaneous
lesions or signs of lameness. Husbandry and experimental
use of ponies were conducted in accordance with the Na-
tonal Insdtutes of Health Guide for the Care and Use of Lab-
gratory Animals. Experimental protocols were reviewed and
approved by the University of Pennsyivania Institutionai An-
tmal Care and Use Committee.

Study design—The 4=week study, from Aug 8 through
Sept 4, 1995, was scheduled ax: 1, eontrol wesk—no
sodium bisullate application; week 2, treatment wesk—so-
dium bisulfate application it 4.5 kg/9.3 m* wesk 3, control
week—no sodium bisulfate application; and week 4, oeat-
ment week—sodium bisulfate application at 2.3 kg/S3 i

All testing was done on dsy 7 of each week. Cu day 1
of weeks 2 and 4 (reatment weeks), sodium bisulfate* was
applied to the sull floor, then covered with approximately
Iskgofmbed.d;:f On days 2 through 7, sodium bi-
sulfare wus applied duily 1o the top of the bedding ind ap-
proximately 2 kg of straw was then spread on top. Ponies
were kept in the swlls 24 vd during the 7-day test period
and stall cleaning was oot deme. All barn windows were
closed during the study, and barn doors were opened only
to allow entry/exit of the animal cretaker and the suthors.
Traffic by these {ndividuals was consistzat from week to
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chickens.®"-* For human beings, 25 ppm ammonia for
an 8-hour exposure® or 35 ppm [or exposure up to 15
minutes is considered a threshold value.? For animals
in confinement buildings, 10 ppm is considered a
threshold limit value.® Increased concentrations of am-
monia in the environment have been documented to
affect the health of animals. Rate of gain in young pigs
was reduced by 12% during exposure to aerosclized
ammonia at 50 ppm and by 30% at 100 ppm.'? Turkeys
maintained in IE: presence of 10 ppm of NH, had de-
terioration of their normal mucociliary apparatus. Ex-
cess mucus producdon, maded cilia, and areas of
deciliation in the tracheal tissues were detscted in
birds exposed to 10 ppm of NH,."* Ammonia at a con-
centration of 10 ppm affected the quanritative clear-
ance of Escherichia coli from lungs, air sacs, and livers
of rkeys acrosol-vaccinated against E coli.® To the
author’s knowledge, no reports on the adverse effects
or toxic concentrations ol ammonia for horses have
been published. Most likely, concentrations toxic (o
other mammalian species would be toxic to horses.
Under the housing conditions of this study, ammonia
concenmadons in 1 pony's stall exceeded 10 ppm dur-
ing both contol weeks. Clinical signs suggesting al-
tered respiratory wact funcrion were not evident in this

ony. Although ammonuia in most horse barns may not
Ec at toxic concentrations, it is well known that the
horse's natural stall environment of straw bedding and
hay as a foodsmff provides appreciable respiratory
challenge to all horses and is onsible for numerous
airway disorders, Including chronic obstructive airway
disease. Veterinarians are most concerned about am-
monia's effects on neonatal and young foals because of
their immature respiratory systems, inaeased suscep-
dbilicy to diseases, and increased inhaladon of am-
monia owing to foal's propensity to spend a large
amount of time in lateral recu ;

Research and regulatory agencies have indicated
increased interest in ammonia as a potendal air pol-
lutant.¥ Confinement animal units produce large vol-
umes of animal waste on small Inmf areas. Odors and
other undesirable effects are persistent problems,"” par-
dcularly because in many areas, new housing devel-
opments are being coustucted in rural areas where
flocklivestock producton already exists,

Although the need to control production of am-
monia in broiler houses continues,* horse owners are
equally concerned as more nonhorse owners voice dis-
pleasure over manure odors and flies associated with
nearby horse farms, Studies® have indicated that
equine facilites are habitats suitable for large-scale
br::di.uﬁ of stable as well as house flies. Mean stable

y pupal producdon and weight has been documented
to be greatest in horses, compared to cartle, swine, and
chicken, manure.”” Flies serve as a nuisance to horses
and to people working with horses. The feeding of the
face fly induces ocular lacrimadon, damages conjunc-
val rssues, and may expose horses to fly-borne path-
ogens, Flies are 2 vecror [or the parasites Habronema
and Onchocera spp™# and have been associated with
nonspecific and eosinophilic conjuncrivitis.

In our study, we monitored the ponies' fly-evasive
behaviors. Behavioral responses elicited by insect activ-
ity are well known in domeste livestock.® Recording
fly-induced movements as 2 means of monitoring fly
populadons has been used in grazing carde.® Ear

movements, skin twitches, tail movements, and kick-
ing and raising of limbs were viewed as fly-induced
reactions to stable flies. 2 Ear flap rate was found to be
posidvely correlated with number of face flies.® Quan-
tiuadve studies™ > in cattle have indicated that behav-
ioral responses of tail switching, ear Happing, and head
tossing are positively correlated with insect actviry.

Many methods are used to monitor fly populations
in the environment and include sticky tape, spot card,
baited jug trap, grill count, and subjective visual index,
The sticky tape is a simple quantiative method to mon-
itor flies in a horse barn environment and is frequently
used in commercial and recreational horse bams as a
means to conuol flies. Our study did not determine
the types of flies atracted to the sticky fly tape, though
all were similar in appearance. The association of the
decrease in numbers of flies on the stcky tape with
periods of decreased fly-evasive behavior suggests thar
the flies that were caught on the tape were of the type
to "bother” the ponies. Although a herd of 10 horses
was pastured within 150 ft of the ponies' barn, their
numbers and pasture conditions remained unchanged
during the 4-week study.

Development of housefly larvae is dependent on
manure pH and temperature. Manure pH of 2 is con-
sidered toxic to housefly larvae and prevents devel-
opment.* The sodium bisulfate lowered the manure pH
to this toxic value and would have prevented flies from
hatching in this manure. The range of tme for larval
development at the environment temperature of 35 C
(95 F) is 9 to 22 days, and at 20 C (68 F) is 6 o 8
days.” The average dai g temperature throughout this
study was 24.8 to 27.7 C (76.6 to 81.9 F). Testing was
done on day 7, The decrease in ﬂ:{n numbers and [y-
evasive behaviors on day 7, the day of testng, may
have been atriburable to decressed larval development
secondary t0 low manure pH. One could speculate
that, not only could By larvae not survive tn the acidic
manure, but that the change in pH made the manure
less attractive 1s a breeding site to flies already in the
area. Water content of manure does not influence fly
larval development unless the manure is extremely lig-
uid or “soupy.™ Qur ponies’ manure was of normal
consistency, and thus, water content was not thoughe
to have influenced {ly development.

Our findings suggest that sodium bisulfate would
be an effective method of decreasing ammonia concen-
tradon and serve as & method of fy control in horse
barns.

*Plus C, rement of Eatomology, College of Agriculnural
Sciences, Pennsylvania Stue University: Personsl communicadon,
1993.

*Jones-Hamilion Co, Walbridge, Chio,

National Climatic Daza Center, US Deparmment of Commeree,

NC.
"Mine Safety Appliance Co, Plasburgh, Po
*Lab Safety Co, Janesville, Wis
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week. On the evening of day 7 of each week, stalls were
washed and the ponics were housed on pasturs ovemighu
All procedures were the same during weeks 1 and 3 (control
weeis), except that sodium bisulfate was not applied. Fly
repellents were not applied during the study. Throughout the
4-week study, 10 female horses were pastured in an approx-
imately 25-acre field with its closest fence line 150 ft from
the barn housing the study ponies. Average ambient and the
high and low local temperatures were determined for each
week from data obuined from the National Climatic Data
Center.*

Ammonia determination—Ammonia concenmation was
measured by use of a handheld ii:an digimal sucdon pump*
and Auer ammonia detection bes.' The tubes had 2 range
of 2 to 500 puUL (sensictvity Umit of 1 pl/L), with a direct
reading scale on the tbe. For recording the ammonia con-
cenmation, the device was held about 15 cm above the region
in the stall with the dirtest bedding (most packed moist
manure) and a single reading was obmined.

Manure pH determination—A 60-ml volume of manure
was collected from an area in the pony's stall with packed
feces, %ﬂd urine and was mixed with an equal vol-
ume of distlled water. A pH meter was submerged in the
manure shury and the pH was recorded. The pH meter was
washed, then all.hnmi using distlled water, and the re-

- cording was repeated.

Fly evaluation—Fly tapes were hung from the c:i.l.ln%
of the center of each stall on the moming of day 7. Alfter
bours, tapes were removed, and Bics adhesing to the sucky
surface were counted Each pony was videowped for one 9-
hour session on day 7. The tapes were coded so that the
evaluator (SM) did not know which study week wpe was
being viewed. Quantitative messures included mil swish,
head ross, ldcldstrike frequency, and totl fly-evasive behav-
for (total count of wil swish, toss, and ldck/smike), A
tail swish was defined as a moving ol the tail past lts vertieal
posidon. A head toss was defined as a Lifting up or lowerin;
of the nose past the normal plane. A kick/strike was define
as a raising of the hind (kck) or frome (strike) foot

Statstical apalysis—A Fricdinan’s nonparameuic re-
peated measures test was used to determine whether am-
monia values, manure pH, oumber of flies, and hourly

of Oy-erasive behaviors werg different becween
m&qumcrm The Dunn's mulrple mﬂpmﬂ test was used
for pairwise testing. Values were considered significant at P
< 0.03.

Resuits

Ammonia determination—Ammonia concenta-
ton was lowered during sodium bisulfaie weaument
(Table 1). It was not detectable in any of the 4 stalls
after the 4.4-kg sodium bisulfate reamment and in 3 of
the 4 stalls after the 2.3-kg sodium bisulfate eamment.
Although the Friedman's nonparametric repeated
measures test indicated significant variadon among the

Table 1—Ammonia concentration, manure pH, and num-
ber of flies in a barn environment after reaiment of the
stall with sodium bisulfate

Variable Ammonli (ppml  Manure i Ne. of ew o8 tae
Week -Contrad |, S(S-225 055 (R4 480 (Z0-E0™
Woex 2-Sodum ciswles (A3 kg) 0 ROAE L AL~ 75 9ROl
Woait 3-Control £) Qo0 LIS(7S-49 Q5 (7080
Wesk &-Sodiom mwultes 02 1g) Q0 MO0-ATH L0 4D i oL
Pvali 0018 L0009 1.0008

“indcgm sgeificany dflrancy between groups 1y determined by the Duen's multips
Om{AEons sl

P valua it for the coumn varisdon, w denrmined iy the Frisdmas’s nonperamerric o
palec MamLLuvs 8L

Datx are ccorwoed 4 madian, with (0ge 0 parenthss,

groups (P = 0.0016), the small sample size prevented
the Dunn's mulitiple comparison test [rom revealing
significant differences when groups were compared in
pairwise fashion. )

Manure pH determination—Manure pH was
lower during the sodium bisulfate treatment periods,
compared with the control week values (Table 1), The
wesk-to-week variation was significant (P = 0.0009).
The Dunn's multiple comparisons test indicated sig-
nificant difference berween week 1 (conmrol) and week
2 (meated).

Fly evaluation—Numbers of flies collected on the
fly tape were decreased during both sodium bisulfate
wreatment periods, compared with control week num-
bers (Table 1). The Dunn's multiple comparisons test

indicated significant difference berween week 1 (con-

trol) and week 4 (weated).

Hourly frequency rates for tail swish, head wss,‘

kick/stike, and towl fly-evasive behavior were calcu-
lated (Table 2). All hourly frequency rates were lower
during both sodium bisulfate reamment periods. Al-
though the Friedman's nonparametric repeated meas-
ures test indicated significant variadon among the
groups for tail swishes, the small sample size prevented
the Dunn’s multiple comparisons test from revealing
significant differences when groups were compared in
pairwise fashion, Although the difference in frequency
rates for head tass, kick/strike, and total (ly-evasive be-
havior were not statstically significant, review of the
dara indicated a sorong trend toward decrease in each

acdviry during the sodium bisuliate treatment periods..

Tabla 2—Resuits of fly-avasive behavior of ponies in a
barn envircnment after reatment of the stall with sodium
bisulfate

Total Now of
Ne. of o, of o, of By-rvuive
Varisble tall swishes  hasd tsmes Kichu/site buburvions
Coarol | S MO-DE01 1S 00-80 40 00-M0 7 (e
Soctiym bisutfan ; ;

(€51 135 0.0-83) QSDOAN 00 (A0 LI (15-A
Coatral S Q0-95Mm TIOO-A0 1LTN00-00 1A 053
Sodium bisultsn j

23 kgl 2 Mo4™ 1000100 00 MALM 45 (A0ATH
P vai oL . 4w 17053 anema

Cata arw Noury frequancy ryta and are expressed o5 medien wih rangs In parohesi,
Soo Tabia 1 for hwry.

Pony observation—Signs of cutaneous lesions or
lameness were not evident during the study. Ponies ate
bay placed on the foor in the su&l corner, Their eating
habits usually resulted in spreading the hay arcund
25% of the stall over the soiled manure Cataneous
muzzie lesions or signs of gaswrointesdnal mact dys-
function were not apparent.during the study. Abnor-
malides of appearance, actons, or amimde of any pony
were not observed during the 4+week study.

Temperamre—Average ambient and the high and
low temperatures were not statstically different during
the sodium bisullate treatment periods, compared with
control weeks. Average caily temperamure for the 4
weeks ranged from 24.8 1o 27.7 C (76.6 w0 81.9 F).

Discussion
Ammonia is 2 known respiratory mact irritant in
human beings,™ rats,” pigs,'® cows," mrkeys,'** and
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Effect of daily floor treatment with sodium
bisulfate on the fly population of horse stalls

Corinne R. Sweeney, DVM; Tiffany Scanlon, BS; Gail E. Russell, BS; Gary Smith, PhD;

Raymond C. Boston, PhD

Objective—To determine application rate and effec-
tiveness of sodium bisulfate to decrease the fly pop-
ulation in a horse barn environment.

Sample Population—12 privately owned farms in
southeastern Pennsylvania.

Procedure—Application rates of sodium bisulfate
were approximately 2.3 kg/stall, 1.1 kg/stall, and 0.5
kg/stall. Two or 3 stalls were treated, and 1 or 2 stalls
were not treated (control stalls) at each farm. Farm
personnel applied sodium bisulfate in treated stalls
daily for 7 days. Fly tapes were hung from the same
site in treated and control stalls. After 24 hours, the
fly tape was removed, flies adhering to the sticky sur-
face were counted and recorded, and a new fly tape
was hung. This procedure was repeated daily during
each of the testing periods.

Results—Following the application of 2.3 kg of sodi-
um bisulfate/stall, the numbers of flies collected an
the fly tape were significantly decreased in treated
stalls, compared with control stalls during the same
time periods on 9 of the 12 farms evaluated.
Following the application of 1.1 kg of sodium bisul-
fate/stall, fly numbers were significantly decreased in
treated stalls on 6 of the 9 farms evaluated. Following
the application of 0.5 kg of sodium bisulfate/stall, fly
numbers were significantly decreased in the treated
stalls on 3 of the 4 farms evaluated.

Conclusions and Clinical Relevance—Our findings
suggest that sodium bisulfate would be effective for
fly control in horse barms. (Am J Vet Res 2000;
61:910-913)

olatlization of ammonia has been attributed to

microbial decomposition of nitrogenous com-
pounds,** principally urea, in equine manure. Manure
PH has a decisive role in ammonia volatilization®;
ammonia release is small when manure pH is < 7.0 but
substantial when pH is > 8.0. Acidificaton has proven
to be an efficient method of reducing ammonia losses
in cattle slurry* Sodium bisulfate, a dry acid similar in
size and consistency to coarse salt crystals, is used to
reduce ammonia concentration’ and provide an envi-
ronment in which bacteria cannot grow by lowering
the pH in poultry litter. Sodium bisulfate (2.3 or 4.5
kg/9.3 mm") applied to a horse stall environment daily
decreases ammonia concentration, manure pH, and
number of flies in the stall environment, ccmeared
with a control period without sodium bisulfate.’ Fly-

Received Jun 14, 1999,

Accepted Sep 14, 1999,

From the Department of Clinical Studies, School of Veterinary
Medicine, New Bolton Center, University of Pennsylvania,

evasive behavior patterns of ponies occupying the
stalls including tail swishes, head tosses, and kicking
or striking, are decreased during the period of sodium
bisulfate application.’

Results of studies indicate that equine facilities are
suitable habitats for large-scale breeding of stable flies
and houseflies. Mean stable fly pupae production and
weight is greatest in horse manure, compared with cat-
tle, swine, and chicken manure.” Flies are a nuisance to
horses and le working with horses. The feeding
activity of face flies induces ocular lacrimation, dam-
ages conjunctival tissues, and may expose horses to fly-
borne pathogens. Flies are vecjors for the parasites
Habronema and Onchocera spp**'and have been associ-
ated with nonspecific and eosinophilic conjunctivitis.
The purpnse:islpthe study reported here was to deter-
mine application rate and effectiveness of sodium
bisulfate* to decrease the fly population in a horse bam
environment.

Materials and Methods

Farms—Tuwelve privately owned farms in southeastern
Pennsylvania were used for test sites. The farms were chosen
on the basis of their accessibility and the willingness of farm
personnel to record data. Age of the bams ranged from 2 10
140 years (mean — SD, 52.7 — 43.5 years). Barns were built
of wood, cinder block, stone, or some combination of these
materials, Flooring materials in the stalls were rubber mats
(n = 7), dirt (3), stone dust (1), or blacktop (1). Bedd:;g
materials were wheat soraw (n = 7), sawdust (4), or w
shavings (1). Three to 5 adjacent identically sized stalls hous-
ing horses at least 12 h/d were used in the study. Stall sizes
varied from farm to farm with a range of 9.3 w0 13.8 :;1‘.
Although the manure handling ure was the same for
all stalls in a barn on cach fu;,r:croccdmulitd among
farms. Bedding material was removed completely from stalls
daily on 8 farms. Four farms picked up only fresh manure
daily. Concurrent fly control methods were used on 8 farms
and included chemical fly spray of stalls, fly atractant lights,
or fly spray on horses on occasion. imental protocols
were reviewed and approved by the Clinical Investigation
Review Committee of the Department of Clinical Studies,
New Bolton Center, University of Pennsylvania.

Application—Application rates of sodium bisulfate
were approximately 2.3 kg/stall, 1.1 kg/stall, and 0.5 kg/stall.
At 10 sites, 2 stalls were treated, and 2 stalls were not treated
(control stalls). At 1 site, 2 stalls were treated, and 1 stall was
not treated (control stall). At 1 site, 3 stalls were treated, and
2 stalls were not treated (control stalls). Farm personnel
applied sodium bisulfate to treated stalls daily for 7 days.

Study desi The 12-week study was performed from
June 18 thmughpSe;wmber 7.1998 ancz’ was sgle:fduled as fol-
lows. The first day of testing was between Jun 18 and Aug 7.
The mean temperature during this period was 75.2 - 4.0 F
(range, 53.1 to 93.3 F). All 12 farms first evaluated the 2.3-
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kg/sull application rate. Between 1 and 14 days following
completion of the 2.3-kg/stall testing, 9 of the 12 farms began
testing the 1.1 kg/stall application rate. Between 1 and 15
days following the completion of the 1.1 kg/stall testing, # of
these 9 farms evaluated the 0.5 kg/stall application rate.

Fly evaluation—Fly tapes® were hung from the same
sites in each treated and control stall. Sites used were the ceil-
ing of the center, front, or rear portion of the stall. Twenty-
four hours later, the fly tape was removed, flies adhering to
the sticky surface were counted and recorded, and a new fly
tape was hung. This procedure was repeated daily during
each of the testing periods.

Signs of toxicosis—Horses stabled in the study stalls
were observed daily for skin lesions, signs of lameness, or
abnormalities of appearance, actions, or attitude. Farm per-
sonnel who handled the sodium bisulfate were asked to
report miscellaneous health problems and cutaneous lesions.

Statistical analyses—Because the number of flies in
untreated stalls (ie, the background count) was not consis-
tently associated with fly reduction attributable to treatment,
mean daily and weekly counts of flies captured in each stall
were determined. [nspection and preliminary analysis of data
homogeneity suggested that determination of mean counts
across replications would not lead to loss of information. For
each farm, mean daily and weekly counts of flies associated
with treated stalls and flies associated with untreated stalls
were determined. Thus, data analysis was based on a data set
containing the following variables: treatment, count of flies
in treated stalls and untreated stalls, and farm identification.

To examine the likelihood of the outcome of the exper-
iment being influenced by the temporal offset of the treat-
ment applications, we fitted a model including time period
and farm to the normalized background counts. If back-
ground count changed during the experiment, changes in fly
numbers in treated stalls might otherwise be erroneously
attributed to efficacy of treatments. ’

To compare efficacy of the 0.5-, 1.1-, and 2.3-kg/swall
application rates, we used a Poisson n%nssic»n | in
which overdispersion was accommodated.” Rationale for use
of this model was based on an application of Poisson regres-
sion by Clayton" in which the capacity of a new anticonvul-
sant drug to assist in the control of epilepsy was modeled.
Components of our model included fly count (the dependent
variable), background count as the exposure rate, treatment
(as 2 indicator variables, with the 0.5-kg/stall application rate
as the referent level), and farm (as 11 indicator variables).
Differences were considered significant at P < 0.05.

Results

Fly evaluation—A fter application of 2.3 kg of sodium
bisulfate/stall, numbers of flies collected daily and weekly
on the fly tape were significantly decreased in treated stalls,
compared with control stalls, during the same time periods
on 9 of the 12 farms evaluated (Fig 1 and 2). After appli-
cation of 1.1 kg of sodium bisulfate/stall, numbers of flies
collected on the fly ta ily and weekly were significant-
ly decreased in mladpcst:]ﬂls?’ with control stalls,
during the same time periods on 6 of the 9 farms evaluat-
ed. After amlics:atiou of 0.5 kg of sodium bisulfate/stall,
numbers of flies collected on the fly tape daily and weekly
were significantly decreased in treated stalls, compared
with control stalls, during the same time periods on 3 of
the 4 farms evaluated.

Changes in background count were not significantly
associated with time of experiment. Fly numbers in any
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Figure 1—Mean daily fly counts in stalls treated with 2.3 kg (A),
1.1 kg (B), or 0.5 kg (C) of sodium bisulfata and untreated (con-
trol) stalls on 12 horse farms. *Significant (P < 0.05) difference
between groups.

individual stall, either treated or control, were similar
regardless of day of reatment. Magnitude of decrease in
fly numbers in treated stalls was not different between
the 2.3- and 1.1-kg/stall application rates, Decrease in fly
numbers in the 0.5-kg treated stalls was significantly less
than that in the 2.3-kg and 1.1-kg treated stalls.

The overall model was significant (P = 0.01), and
the admission of over-dispersion was judged to be war-
ranted (P = 0.01). Dispersion of the final model was
approximately 0.4. Incidence rate ratios for the 1.1- and
2.3-kg application rates, compared with the 0.5-kg rate,
were significantly lowered (ie, reduction in fly count for
the 1.1- and 2.3-kg rates was significant, compared with
the 0.5-kg rate). The incidence rate ratio for 1.1-kg rate
versus the 0.5-kg rate was 0.61 - 0.10 and for the 2.3
kg rate versus the 0.5-kg rate was 0.60 - 0.10. A differ-
ence between effects of the 1.1-kg and 2.3-kg applica-
tion rates was not detected. In a practical sense, thi
means that approximately 40% fewer flies per day were
in the 1.1- and 2.3-kg treated stalls than in the 0.5-kg
treated stalls. The incidence rate ratio for 0.5-kg appli-
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E&um 2—Mean weekly fly counts in stalls treated with 2.3 kg
, 1.1 kg (B), or 0.5 kg (C) of sodium bisulfate and untreated
{control) stalls on 12 horse farms. *Significant [P < 0.05) differ-
ence batween groups.

cation rate versus background count was 0.21; that is,
application of 0.5 kg sodium bisulfate suppressed fly
counts by approximately 79%.

ifferent patterns of response amongst the farms
was also detected. Three farms (Ne. 6, 7, and 11) sus-
tained the best fly control with incidence rate ratios
ranging from 0.02 to 0.40, compared with the reference
farm (No. 1). Six farms (No. 2, 4, 5, 8, 9, 10, and 12)
achieved approximately the same level of control as the
reference farm, and 1 E.rm (No. 3) sustained the low-
est level of fly control, with incidence rate ratios 3
times higher than those of the reference farm.

Signs of toxicosis—No signs of cutaneous lesions,
lameness, or any other health problems were evident in
horses stabled in the treated stalls during the study.
Signs of cutaneous lesions or other health problems
were not evident among personnel handling the sodi-
um bisulfate during the study.

Discussion

The study reported here was designed so that each
barn served as its own control, preventing differences
in bamn setting, floor or bedding material, and stall

cleaning procedures from influencing evaluation of the
effect of sodium bisulfate. Pairing treated and control
stalls and evaluating them during the same time period
eliminated the effect of season and weather on the fly
population, because the control period and treated
period were concurrent.

Many methods are used to monitor fly populations
in the environment, including sticky fly tape, spot
card, baited jug trap, grill count, and subjective visual
index."” Sticky tape provides a simple quantitative
method to monitor flies in a horse barn environment
and is commonly used in commercial and recreational
horse barns to control flies. Sticky fly tape was effective
in a previous study’ that monitored fly counts in horse
stalls. Our study did not determine the types of flies
attracted to the sticky fly tape.

Development of housefly larvae is dependent on
manure pH and temperature; manure pH 2 is consid-
ered toxic to housefly larvae and prevents their devel-
opment. Sodium bisulfate decreases manure pH and

ikely prevented flies from hatching in manure in the
stalls of our study. Larval development time at an envi-
ronmental temperature of 35 C 95 F) or 20 C (68 F)
ranges from 9 to 22 days or 6 to 8 days, respectively.”
Although the decrease in fly numbers during the peri-
od of treatment may have been attributable to

decreased larval development secondary to low .

manure pH, this theory would not account for the
decreased fly numbers detected in treated stalls within
24 hours of application of sodium bisulfate. The
authors speculate that the change in manure pH made
the manure less attractive as a breeding site to adult
flies already in the area.

The explanation for sodium bisulfate’s lack of
effectiveness in reducing fly numbers on certain farms
using a particular application rate was not readily
apparent. Mean weekly fly counts and mean da;.l}v fly
counts in control stalls on these farms ranged from
26.5 to 765 and 3.8 to 109.3, Tct‘wely.

The effect of sodium bisulfate in decreasing fly
counts in treated stalls was detectable on the first day
of treatment and persisted at the same level throughout
the week, suggesting that the change in the environ-
ment made the stalls immediately less appealing to the
flies. A previous study’ has documented the effect of
sodium Eisulfale on lowering the pH of horse manure
and decreasing ammonia concentrations in stalls. It
seems likely that the effect on pH or ammonia concen-
tration is responsible for the stalls’ decreased appeal to
flies. Although it may be recommended that applica-
tion be performed daily or every other day, the imme-
diate effect detected in the study reported here suggests
that reatment may be used as needed, because cumu-
lative effect is not necessary to achieve decreased fly
counts.

Results indicated that the highest application rate
(2.3 kgfstall) had no advantage over the moderate
application rate (1.1 kg/stall). Although results did
suggest that the decrease in fly counts was not a;;geat
with the lowest application rate (0.5 kg/stall), sodium
bisulfate remained effective on 3 of the 4 farms in
which stalls were treated with that chemical concen-
tration. To have the greatest effect, an application rate
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of 1.1 kg/stall is recommended, although application at
0.5 kg/stall remains effective. The authors recommend
that application be performed initially on a daily basis
and continued as needed.

At no time during the study were there indications
of adverse effects in horses stabled in treated stalls or
farm personnel handling the sodium bisulfate. Safety
issues were not expected, because sodium bisulfate is
accepted as safe and can be used in food.?

*ComlortZone, Jones-Hamilton Co, Walbridge, Ohio.

"TAT fly paper, Walco-Linck Co, Valley Cottage, NY.

‘Pitts C, Pennsylvania State University, Philadelphia, Penn: Personal
communication, 1995,

‘Food Chemical Cedex, 4th ed, 1997, Washington, DC: Natonal
Academy Press.
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Technology Sciences Group Inc. Tt
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lain Weatherston, Ph.D. e —

Senior Regulatory Consultant

Pesticide Division

Driss Benmhend June 19, 2003

Biopesticide and Pollution Prevention Division
Biochemicals Branch

Office of Pesticide Programs

U.S. Environmental Protection Agency
Crystal Mall Building #2, 9" Floor

1921 Jefferson Davis Highway

Arlington, VA 22202

Dear Driss:
Following up on the action items from the May 7" meeting to discuss and resolve the issues with the
Comfort Zone registration application and to expedite approval please find the following:

1] To respond to Agency concerns over exposure to dust since the product is Toxicity Category |
based on eye irritation, the exposure being both to the animals and also to humans (workers,
horse owners, children) a statement has been added to the label that horses should be removed
from the stall while the Comfort Zone is being applied, and further details of the sodium bisulfate
beads (sample are provided at may 7™ meeting) are provided to indicate that the product as
produced is dust free, and is of such a hardness that shipping and handling will not cause the
beads to break and form a dust.

A detailed description of the manufacturing method the sodium bisulfate granular beads (MRID
45516001; page 3 of the confidential attachment, ) including a flow diagram (pages 8 and 9 of
the confidential attachment) shows that the final step in the production scheme where the molten
sadium bisulfate is sprayed inside the top of a vertical spray chamber to produce the spherical
beads approximately 0.75 mm in diameter. The cooled beads are then passed through a 40-
mesh sieve to remove small particles and dust to ensure a dust free product.

The hardness of materials is measured by a relative scale of hardness called the Moh's Scale.
The Moh's scale was devised by the German geologist Friedrich Moh in 1812 and has been a
valuable aid to identifying minerals ever since. Here are the ten standard minerals in the scale,

. Tale
. Gypsum
. Calcite
. Fluorite
. Apatite
. Feldspar
. Quartz
. Topaz
. Corundum

10. Diamond
The Moh's scale is strictly a relative scale. In terms of absolute hardness, diamond (hardness 10)
actually is 4 times harder than corundum (hardness 9) and 6 times harder than topaz (hardness
8). Because it isn't made for that kind of precision, the Moh's scale uses half-numbers for
in-between hardnesses. Dolomite, which scratches calcite but not fluorite, has a Moh’s hardness
of 3%2 or 3.5. On the Moh's scale the hardness of the Comfort Zone beads are rated at 4 and are
hence unlikely to produce dust or other fine particles on handling or shipment. There are a few

O~ A WK =
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* = *Manufacturing process information may be entitled t'o_con;"ldential treatment*

Driss Benmhend e
Comfort Zone - I
June 19, 2003 EeX &%
Page 2
. . . . e
:I - .: " » L .
handy objects that also fit in this scale. A fingemnail is 2%, a penny is 3 2a fnife bladesis 5‘-@. g1a§s§ e
is 5%, and a steel file is 6. . ses oo . e

Sodium bisulfate is also known to be hygroscopic (e.g. Merck Index, 8" Edition page 1109;

is soluble in 2 parts of cold water, and in 1 part of boiling water.) and
rapidly absorbs water from the air and its surrounding. On application to the floor of the stall and
to the bedding materials, the granular beads will begin to absorb water and dissolve, again
eliminating the possibility of dust exposure to the eyes of humans or animals.

2] Attached to this letter is an updated version of the draft Comfort Zone label, this label now
conforms to the discussions at the May 7" meeting, comments by Linda Hollis, and the Warranty
Statement has been revised along the lines of one provided by Ms. Hollis. The warranty
statement has been reviewed and approved as suitable for the Comfort Zone label by the Jones

Hamilton attorneys.

Changes made to label and reflected in this iteration are:

a] All mention of trailers has been removed from the label. This was done at the
request of Jones-Hamilton.
. b] Above the detailed use instructions, in the Directions for Use section of the label

a capitalized statement has been added as a result of the meeting discussions.
This statement says, REMOVE HORSES FROM STALLS WHILE APPLYING

COMFORT ZONE®
c] As per the meeting discussion no REI statement is required.
d] As per the meeting discussion, no separate PPE statement is required, Dr Reilly

concurred that the “Wear goggles or face shield and rubber gloves when
handling” statement is properly placed in the precautionary statement
immediately under the signal word DANGER.

e] In the Directions for Use section the statement “The active ingredient of
COMFORT ZONE® is approved by FDA as a general purpose feed additive for
animal feeds" has been removed as a result of the meeting discussions since
BPPD staffers considered it irrelevant to a pesticide label.

Driss, this information and the new draft label have resulted from the action items assigned to Jones-

Hamilton at the May 7" meeting. If you have any questions or need further information please do not

hesi to contact me. The May 7" meeting | think resolved all of the outstanding issues and | look
. fom):d!t\g receiving an approval soon.

[Sincerely

Carl Knueven [Jones-Hamilton)]
Bernie Murphy [Jones-Hamilton]
Ed Johnson [TSG - Washington]
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SOLUBILITY:

Jones-Hamiktan - Comfort Zone - 33807-7
Page B of 24

PHYSICAL,/ CHEMICAL CHARACTERISTICS
(Guideline 151-17)

Water [cold] 28.6 g/100g @ 25°C
Water [hot] 100g/100g

Alcohol - slightly soluble

Non polar organic solvents - insoluble

VAPOR PRESSURE Not applicable to manufacturing use or end-use products [See

FLAMMABILITY

EXPLODABILITY

Table 2 in OPPTS 830.1000].

Not required. These data are only required if the product
contains a combustible liquid [See Footnote 6 to Table at 40 CFR
158.190, page 93 in July 2000 edition of CFR Title 40])

Not required. These data are only required if the product is
potentially explosive [See Footnote 7 to Table at 40 CFR
158.190, page 93 in July 2000 edition of CFR Title 40]

32




Jones-Hamitton - Comfort Zona - 33907.7

Page 8 of 24
Procedure 3 JH/W-481-QC ' Page 1 of 2
Title: ACIDITY AND ASSAY DETERMINATION issue Date: 3/6/96
OF SODIUM BISULFATE. Rav.#:1

ACIDITY AND ASSAY DETERMINATION OF SODIUM BISULFATE

PURPOSE
This procedure documents the ufeps required to determine the acidity (as % H,S0,) of

sodium Dbisulfate by titration. From this acidity value, the material assay (as %
NaHSO,), the % Na,SO,, and the free sulfuric acid (if present) can be calculated.

RESPONSIBILITY

This procedure is routinely used by Shift Leaders, Operators, Loaders, and Quality
Control personnel for monitoring the process ‘and certifying end product.

RESOURCES .
The following materiais are required to perform this procedure:

Beaker, 100 ml buret, magnetic stirrer and stir bar, top loading balance (with readability
of 0.01 g), 1 N sodium hydroxide, Phenoiphthalsin indicator, water, calculator.

GENERAL HYGIENE AND SAFETY

The following personal protective equipment must be worn when perfarming this
procedure: ' '

Safety glasses

PROCEDURE

1 Add épprmdmately 100 mis of water to a clean beaker.

2 Add a.3.00 g sample of sodium bisulfate into 1ﬂ'\e: water, either with a weighing
boat or by taring the beaker on the balance and adding the SBS directly to the

water.

3 Transfer sodium bisulfate to the beaker, and add 3 to 5 drops of phenoiphthalein
indicator and stir bar.

——t e ™y -




Jones-Hamitton - Cormfort Zone - 33907-7

Page O of 24
Procedure #: JH/W-4§1-QC Page 2 of 2
Title: ACIDITY AND ASSAY DETERMINATION " | Issue Date: 3/6/96
OF SODIUM BISULFATE Rev. #: 1

4 Place the beaker on the magnetic stirrer and dissoive the sodium bisuifate. The
mixture should be clear.

5 Fill the buret with 1 N sodluh hydroxide using the gravity feed system. This will
standardize the bumt volume-to O and send any residual sodium hydroxide to the
dram

6 Add sodium hydroxide to the beaker slowly until a pink or purple end paoint
appears and remains.

7 Note the final level of sodium hydroxide in the buret to the nearest 0.1 m.

8 Determine the % H,SO, by reading from the Tstrat:on Chart or by caiculating
using the fc:llowmg formula: .

% H,SO, = mis of NaOH x N NaOH x 4 904
weight of sample in grams

9 Determine the % NaHSO, by reading from the Titration chart or by calculating
using the following formuia:

% NaHSO4 - % H:SO4 X 2 4‘48

10 If the % NaHSO, is equal to 99.7% (100% less 0.3% for moisture), there is no
free sulfuric acid or h_ta.zsq present.

11 Ifthe % NaHSO, is less than 99.7% (100% less 0.3% for moisture), the
remaining material is % Na,SO, and is caiculated the following way:

% Na,SO, = 99.7% - % NaHSO,

12 If the % NaHSO, is greater than 99.7% (100% less 0.3% for moisture), there is
free sulfuric acid available. This free sulfuric acid is calculated by the following:
Free % H,SO, = % NaHSO, - 99.7%

. 2.448

QUALITY RECORDS

None
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Lot No.

Acidity as % H,SO,
Assay as % NaHSO,
Moisture as % H,O
% as Insolubles

% as Iron

JonesHamiiton - Comfort Zone - 33907-7
Page 100of 24

SBS ANALYSIS

A191X1

38.4

94.0

<04

< 0.05

< 0.01

Screen Test (Cumulative %)

+ 10 Mesh 0.00
+ 20 Mesh 37.75
+ 40 Mesh 99.07
+ 60 Mesh 99.98
+ 100 Mesh 99.99
- 100 Mesh 100.00
Lost 0.00

RIS Y Y Date
> 2

1/22/2001
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Lot No.

Acidity as % H,SO,
Assay as % NaHSO,
Moisture as % H,0
% as Insolubles

% as lron

Jones-Hamiltan - Cormfort Zona - 33907.7

Page 11 of 24

SBS ANALYSIS

B021X4

37.9

92.8

<04

<0.05

<0.01

Screen Test (Cumulative %)

10 Mesh

20 Mesh

40 Mesh

60 Mesh

100 Mesh

100 Mesh
Lost

+ + + + +

0.00

48.09

99.81

100.00

100.00

100.00

0.00

Date

Tested by / mf{ / f,éma £
7 "

2/09/2001
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SBS _ANALYSIS

Lot No. C221X1
Acidity as % H,SO, 386
Assay as % NaHSO, 94.5
Moisture as % H,O <04
% as Insolubles < 0.05
% as lron <0.01

Screen Test (Cumulative %)

+ 10 Mesh 0.00
+ 20 Mesh 32.51
+ 40 Mesh 99.33
+ 60 Mesh = 99.99
+ 100 Mesh 99.99
- 100 Mesh 100.00
Lost 0.01
Tested by ;;-,:WC /I,L“}ZKL Date 3/05/2001
/4
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SBS ANALYSIS

Lot No. H301X3
Acidity as % H,SO, 38.3
Assay as % NaHSO, 93.8
Moisture as % H,O <04
% as Insolubles < 0.05
% as Iron < 0.01

Screen Test (Cumulative %)

+ 10 Mesh 0.00
+ 20 Mesh 57.97
+ 40 Mesh 99.03
+ 60 Mesh 99.90
+ 100 Mesh 99.98
- 100 Mesh 99.99
Lost 0.01

=
Tested by M A ém »

38 '

Date

9/04/2001
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*Manufacturing process information may be entitled to confidential treatment*

- . MANUFACTURING PROCESS
(Guideline 151-11]

The process used by Jones-Hamilton Company to produce sodium bisulfate is a continuous
process. A schematic of the process is given in the Appendix.

To produce sodium bisulfate, sodium chloride [NaCl] and sulfuric acid [H.S0,] are reacted
continuously in a molten bath of sodium bisulfate at 600 -630°F

NaCl + H,S0, — NaHSO, + Hcl

The sodium chioride is obtained from a food grade production facility [ e.g. Morton Salt, a
product data sheet is included in the Appendix]. The sulfuric acid is also a food grade product
that comes from ore smelting operations [eg Dupont, a certificate of quality is included in the
appendix]. A ratio of 0.636 Ib of sodium chioride per 1 Ib of sulfuric acid is fed continuously
into the reactor. The produced hydrogen chioride is pulled from the reactor by a vacuum and
taken to an absorber tower where it is absorbed into water to produce 32% hydrochloric

. acid.

The molten sodium bisulfate flows from the reactor to a holding tank [finishing pot] where
water is added to reduce the temperature to 420°F. The molten sodium bisulfate is then
pumped to a spray disk where it is sprayed out and cools as it falls in the air to form solid
prills. The prills are conveyed, classified by screens and stored in above ground storage bins.
From these bins it is loaded into rail cars, bulk trucks and packaged goods. Further details of

- the ISO 9002 procedures for the operation of the reactor are given in the Appendix. The

. materials used in the construction of the equipment used to produce the sodium bisulfate are

stainless steel, carbon steel and other proprietary materials.

Production samples of sodium bisulfate are collected at regular intervals over a 24 hour
period. The production from each 24 hour period constitutes a particular lot [with a specific
lot number). Analysis is performed on each lot. The analytical data from five lots are given
elsewhere in this volume.

DISCUSSION OF THE FORMATION OF IMPURITIES
[151-12]
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LONGSTREETHAIRE

Purex® and TFC Purex* Salts
Silver Springs, NY and Rittman, OH Plants e -
Description . Physical Properties

Purtx* Sait is food grade, mmedm.nuhmdsodwn Pour (loose) bulk density is 1,15« 1.25 g/ml (72- 78
chlerids produced in the vacuwm pan evaporating system Ibs/fe),

from raw, untreated brine, m!ﬂhmmmm Producton iy unscreened, receiving a coarse

structure. There are no additives. 10_14“1::;1. ~ ! B o

TFC Purex® Sait is prepared by weating Purexe Salt with a
minuts concentration of Yellow Prussists of Soda (sodium Sieve Analysis

ferrocyanide), & water-soluble anticaking agent used in :
accordance with 21CFR Sec, 172.490. USS. Opening ver
Yellow Prussiate of Soda, as an incidental, nonfurctional Mo [Microns” | Typical [ Typical | Range |
. additive under 21 CFR Sec. 101.100 (a) (3), is exempt from __233 ;’,8 ‘f: oﬂu ‘ Ir
Isbel deciaration on foods incorporating the salt. . <5
. . 40 425 44 77 - 26 |12-40
Ristant Stiver Springs 70 210 11 1.19] 26 [13.39
Typlca! Range Typical Range _JPEE 150 11} < 7 1-17
1 = : i =< d 2_ (1
e wn Ty af  [Metrmemes ®
J ' Maan Surfacs Area 66 7
@ comomiem o wx 0x on AN
Magnesiom Chineide (%) 0.01 <002 0.00 <004 o T —
CadMgwuCalppm) 520 <250 570 <1400 223400 licrans (micrameters, wm) por
Modistare (ﬁ} - <.1 - a-l On indbrical jlever.
Copper @pt:?n : of: ﬁ u.'o gﬁ Packaging
Iron (ppm) 50 & 80 Ib. multiwall, polysthylene-lined igaft paper bags.
Free 02 Q8 08 <0 | Unit Dimensions | e
*Complexed 11 a3 11 a3 Gross Wt LxWxH Cube | Usits Gross Wt. Cube
*Sodium Fegooymoide (pam) 6 <13 s <13 b .
. ¢ By diffirance of impurisias, moliture-frea baris (ASTM procedires). o 2ax) g 50 %ﬁ :;
I Cammibiiod by socivm fervecyanids (18% Fe), -
! Used in TFC Puras Salt ony. “fncludas 48" 3 40" sindard wood peliat. @ 70 1.
Nutrient Content (per 100g) Y
Ash(g) >999 ‘Magnesium (mg) 2 Commodity Codes
Calcium (mg) 50 Potssium (mg) 3 Purex* Salt  TFC Purex-Salt
Chicride (g) 60.5 Sodium (g) 92 50 1b. Bags 1514 -
lodine (ug) <100 80 1b. Bags 1522 1518
' Semi Bulk Bags 1570 1573
Other Plants Bulk 1519 1517
- See PDS 105.2 (Manistes, MI), PDS 105.3 (Hutchifison, - B
KS), and PDS 105.4 (Wesks, LA and Grand Saline, TX).
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‘1312381 13:26 5139412637 DUPONT FT HILL PAGE 82/93
Fort Hill Plant
] 11218 Brower Road
. ¢ North Bend, Ohio 48052
The miracles©f science” 5130414121
Septamber 17, 2001
Jones Hamilton Co
Plant GBS
Rall Station
Toledo Staniey Yards
Toledo, OH 43480
9.
. l 989% Sulfuric Acid
DATE SHIPPED: Septambar 17, 2001
DUPONT ORDER NO: DCFM 17208A07
CUSTOMER ORDER NO: D1-3
CONTAINER: DuPont Tank Car GATX-3459

NET QUANTITY: 198845 Lbs

_ .—dummmmuammmmemo1m1m.mmwQMammmTﬂ
Car GATX-8450, Meets specifications.

PROPERTY/UNIT METHQOQ RESULT
Acid Strangth (%) $8300.325.01.GR £8.00 to 99.50 98.50
{ron (ppm) S$8300.316.01.GR 20.0 Maximum 8.0
Light Transmission (%) §8300.316.06.GR 70 Minimum a3

®
CLE-"-Q }\w-
house
Production Technician

41
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Procedure #: JH/W-320-PC \ Page .
Title: REACTOR AND FURNACE OPERATION Issue Date: 5/1/01
Rev. #: 4

Reactor Operation

The three most important operating parameters in the reactors are salit flow, suifuric acid flow,
and reactor temperature.

Salt and suifuric acid are fed at controlled rates to the reactor which is enclosed in a gas-fired
furnace. The sulfuric acid flow is maintained from the Control Room by a flow control system.
The salt flow is regulated by rotary wheel feeders equipped with potentiometers which can be
adjusted to a constant feed rate.

The salt and sulfuric acid flow rates into the reactors are adjusted to maintain the desired acidity.
Due to the lack of consistent control of the sait flow and ease of cantrol of sulfuric acid flow, the
salt flow (as controlled by the potentiometer) is usually held constant while the suifuric acid flow

control is adjusted to maintain the desired acidity. The SBS meit that is created overflows from

the individual reactors to the finishing pot (V-500).

Due to the generation of HCI gas in the reactor, a considerable amount of foam is generated on
top of the meit. This makes it difficult to see the melt unless the raw material feeds are tumed

off.

Reactors 100, 200 and 300 are surrounded by a gas-fired furnace (H-100, 200, and 300) which
is manually adjusted to control the reactor temperature at the desired point. Too low of
temperature leads to incomplete reaction (residual HCl in the SBS) while excess temperature
leads to the formation of pyrosulfates. The temperature in each furnace is monitored by a
thermocouple suspended into the melt. Each fumace is equipped with 4 bumers that are
tangentially mounted to promote a circular motion of combustion gases around the reactor
exterior, thus providing maximum heat transfer. The burmers are manually tumed on and off at
different points to maintain the temperature in the reactor, while the furnace gases discharge
through individual stacks monitored with thermocouples.

Reactor 400 is surrounded by a gas-fired furmace (H-400) containing five (5) radiant-tube
elements. Each radiant tube has a gas-fired burner that bums inside of the tube, The tube is
designed to radiate the heat of the burner to the reactor vessel. The temperature of the moiten
SBS is monitored by a thermocouple which automatically controls the five burners to maintain a
temperature set by the operator. Each radiant tube has a recuperator that pre-heats the
incoming combustion air with heat from the exiting combustion gases. The combustion gases of
each tube exhaust to a main exhaust header that discharges to the atmosphere.

42
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COMFORT ZONE °®

EFFECTIVE MANAGEMENT OF NUISANCE FLIES OF HORSES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

. ACTIVE INGREDIENT
Sodium bisulfate [CAS# 7881-838-1] ececmmmerssssssemsssnsss 93.2%

OTHER INGREDIENTS ... msmes 6.8%
Total 100.0 %

. KEEP OUT OF REACH OF CHILDREN

DANGER

CAUSES EYE & SKIN DAMAGE
. HARMFUL IF SWALLOWED
READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT

Manufactured by Jones-Hamilton Co.
Walbridge, OH 43465

EPA Registration No. 33907-? EPA Establishment No. 33907-0H-1

. NET CONTENTS: __ _501bs




. WAIVER REQUEST FOR SPECIFIC DATA REQUIREMENTS

te Oral Toxicity [151-10]
A waiver of the acute oral toxicity study is requested, based on:

i its current widespread use in commerce in particularly in food

processing and in animal feed additives .The material has GRAS status

. for use [a] as a pH control agent and leavening agent in cakes mixes at
a level of 1 - 10 grams of sodium bisulfate per 1000 grams of total mix,
and [b] as a pH control agent and processing aid in food at levels not to
exceed good manufacturing practices. [GRAS Notice No. GRN 000003,
a copy of which was submitted to BPPD in the original waiver request
volume, Volume 33907-4]

il, the fact that the Agency believes that the acute oral toxicity endpoint is
3,000 g/ kg based on information in Dangerous Properties of Industrial

. Matarials 7* Edition [N. |. Sax & R. J. Lewis, Sr 1988, p. 2770] Van
Norstrand Reinhold, New York.

i, the statement made in the 1392 letter from Bruce Sidwell [at that time
Section 3 Chief in SRRD) to Jim Hill st CSMA (copy of which is included
in Volume 33907-4) that an oral toxicity study [MRID 41622302]
submitted by the Sodium Bisulfate Joint Venture and Jones-Hamilton
that although the study was unacceptable but upgradable, but that
upgrading it was not necessary since “the Agency is not currently
requiring toxicology data on sodium bisulfate.”

v the Agency have previously decided in the reregistration process that all
acute toxicity data for sodium bisulfate were waived or not required
based on the extensive documentation provided in the literature on this
chemical [footnote1 to the Acute Toxicity table on page 13 of the
Mineral Acids RED.
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NEW JERSEY
AGRICULTURAL EXPERIMENT STATIONS

BULLETIN NO. 292.
Februaljy 1, 19186.

The Response of The House-Fly (Musca -domestica L),
To Ammania And Othcr Substances.*

By CraAxLEs H. Rmnmsow, M.Sc., Assistant Entomologist.

In a recent article, I have published results of some preliminary
experiments on the response of the house-fly to ammonia and to
manure extracts. From these expmmcnts the following tentative
conclusions were:drawn; that ammonia possessed only a feeble at-
tractiveness and that it was the fecal odor, probably due to skatol
and indol which lured the female fly to the manure pile. The data
were suggestive, but they lacked conclusiveness and it was decided
to give the subject further consideration. Accordingly, more ex-
tended experiments were undertaken during the past summer and
the results obtained farm the basis of this paper.

1 ";Ilwhh to express my:;dte}‘:;t:%nm tof:heafgllammg gentlemen: tghDrugg‘
eadlee, Entomologist tation for encotragement through-
gnt the course ofctgﬁse R.ena ‘bolghrt’ 5 E. Ch:e%teatefr Depaﬂ:mcnﬁ of
Rutgers College; ri epartn of Chemistry, Rut-
m«:. and to Prof. A. W, Blair and Mr. H C. McLean, Departm:nt
of Soil- Chemistry and Bacteriology of this Statlou, for help in'a variety of

wWays.
1, 27th Ann Rept. N. J. Agr. College Exp. Sta, 1914, p. 396-399,
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It is now generally conceded that the house-fly lays its eggs most

frequently in fermenting vegetable substances among which fer-

menting horse manure is generally shown preference.? Howard®
has estimated that of the flies found about houses under city con-
ditions more than 90 per cent come from horse stables or their
vicinity.

In splte of the fact that manure often differs comsiderably, de-
pending upon the character of the food, the age, and the health of

the horse, its attractiveness to flies does not appear to vary ‘with

these conditions. Provided the maniire is moist and has not suf-
fered long exposure, it invariably attracts female house-flies if they
arepresqntmthe vicinity. The flies .come primarily to lay their
eggamtbemanuremdalthoughtheymayohtam some food from
it this secms to be only a secondary object.

- There is no doubt that the house-fly ‘discriminates between fresh
and old manure. Hutchison* was ablé to show in one experiment
that 3 pile of horse manure which was mstened daily upon the
exposed surface did not prodiice hmm—ﬂy larvee after the 12th day
and that after the 5th day there was a sharp decline in the number
of larvae obtained. In other instances he found no eggs or larva,
but only pupe after eight and ten days.

I have carefully watched old manure compast throughout one en-
tire fly-breeding season without ﬁndmg a single house-fly larva or
pupa.® During the past summer a series of experiments was con-
ducted: to determine how long after upoaura small -amounts of
fresh hiorse manure would remain attractive to flies. Amounts rang-
ing from one-third to one bushel weré confined beneath cages for
acertampenod then the cages were removed and after a day or
more careful examination was made for eggs or small larvae. In
six experiments there was no oviposition after three, five, nine, ten
and fifteen days. No auempt was made to keep the piles moist and

2 Hmtt—'l"he house-fly (Mwsca domestica L.), its structure, habits,
g;vdogment, relation to disease and control. England, 1914, p.

3. The bouse-fly—disease carrier, New Yark, 1911, p. 7.

4, THe migratory habit of house-fly larve as lndu.:ﬂ:mg' a favorable
%Igmﬂm An awuunt of progress. Bull U, S. Dept. Agr. No. 14,
p

5. Loc. cit. p. 396 and 397.

50
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a dry surface layer always formed, but this was not deeper, especi-
ally after three to five days exposure, than the depth which the
house-fly often goes into fresh, moist manure to vapos:t.

These studies suggested that something was present in the man-
ure pile during the early stages of fermentation which allured the
female house-fly and that this was lost or destroyed during later
fermentation. It seemed. highly probable that this attractive quality
of fresh manure was due to the presence of .one or several volatile
chemical substances, Actmg upon this hypothws, the response of

~ house-flies to a number of i morgamq aad organic compounds, which
have been found in barnyard manures was observed.

Amm
One of the most characteristic odors of fresh barnyard manure is
that of ammonia. It it pmduced in considerable quantities from

" the urine with which manure is generally drenched and in smaller

amounts as the result of the activitiés of microdrganisms in the
solid excrement. Wheeler* states that the liberation of ammonia
fromuru:scompletedmmanurepﬁesmfrom4t05 days and that

. only small direct losses occur in the later stages of fermentation. In

the solid excrement; the amount of ammonia produced is small, 1
per cent and 3 per cent of the total nitrogen content in one and six
months respectively as Jeatys and Dietzell have shown, (Wheeler
loc. cit.)

Experiments With Ammonium Cacbonate.
The ammonium carbonate (U, S. P.) used in these experiments
contained. approximately 97 per cent of ammonium acid carbonate
and ammonium carbamate. It yielded about 31 per ceat of am-

Screen wire fly traps 9% inches high, 6 inches in diameter at the

- bottom and 43¢ inches in diameter at the top were employed to

catch the flies. Each.trap was equipped at the base with a metal
pan 534 inches in diameter. There was a screen wire cone in the

_ interior at the base with a hole in the apex large enough for a fly to

pass into the trap.

6. Manures and Fertilizers, New York, 1013, p. 4547,

951
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' ‘ TABLE A.
x S Na.of | Dumtion of No. flies caught
S i ol ) PO YT Males | Females | Sex?
Ia (170 g ‘smmonium carbonate! 2 uﬁrl. 1 27
A T - 2 66 hrs. 0 o 3
22 Ammonizm earbonate ruuiu-
ing st conclusioh of No. 1..| 122 51 hra. 1 10
b ml [ R AR EEEEEE AR L AR N '2 51 hm o 1
Ja 163 gm. ammonium carbonate I
+ 50 cc. wwier ........... 2 97 hrs. 4 40
b Control 50 c.o. water ......... 2 97 hes. 3 0
4a Ammonium carbonate remain- .
" ing at conclusion of Na 3..| 43 164 hra 1 9 2
b CO!H.IOI Sasd i EmE AR EsEG AN BEBD '2 I“hn l o 1
. : S5a 113 gm. ammoniom carbonate
+ S0 cc. walter ..iocuninan 2 162 brs, 0 9
b Control 30 cc. water ......... X 162 brs. o 1
6a 177 Il:n. ammoninm carbopate .
+ 30 .cc. Water ,...eu00000 2 147 brs. 0 9
b Control 50 c.c. water ......... 1 147 hrs. 0 /]
7a 234 gm. ammonium carbonate
+ 90 Cute WBLET Liuisaiairns 2 220 bre. 2 21
h Control 80 c.e. water ......... . 1 220 bre. 0 * 0
8a 262 go. amumonium carbonate!
+ 50 cc. water L..ivuriens .1 185 hre, 1 2
b Control 50 c.c. water ......... 188 hrs 1 0
Sa 113 gm. ammonium carbonate.
N B icivaisnersnnvis 2 77 hrs. 1 6
b 113 gm ammonium carbonate] -
‘ 4+ 50 co water ,.....ceu0 2 77 bes 4 27 1
¢ Control—amo water ........ e 1 77 hrs. 0 [ 0
. d Control §0 c.c. water .........| 1 77y, 0 "0 0
10a 85 gm. amunonium carbonate
: 4= S0 c.o. WHter ......i0esn 2 95 hrs. 1 25
b 85 gm. ammonium enrboute
WO WBEE viivivisevuuminss 2 98 hrs. 0 1
¢ cwﬁblson&m“..nn- 1 " 95hrs 0 . o
d Control—no water ,.....covue 1 95 hre 0 1
hdmbulhuwiuﬂmmmmm SRS |
Total number flies cauglit in 17 control trAPS i ievivioraisiasrainrssiaosinnes 12
Total number of male flies in smmonium mb_omnmw ........ cereiianrrieier 16
i Pu'mlﬂfw......-.uun... ------------------- FisLesm IR S ’a.
Total number of femala flies in ammonium carbonate traps ......... PR | |
R R R e e sediay: P07

ru’ﬂﬂtdm Wepsus s s iR b ARt sy b

1 Pane filled with water by rain storm.
3 These traps were the controls in No. L

¢

# These traps contzined ammonium carbonate jn No. 1,

. 4 These Lraps- were <ontrols js No. L

® These traps contained ammoninm carbonate in No. 2
'ermdﬂhmdwmi?mmnm
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The ammonium carbonate was placed in the pans in shallow glass
dishes. The control traps also contained glass dishes, Water, al-
thaugh sometimes omitted, was generally added to the ammonium
carbonate and control traps.

The traps were uposed long enough in most cases to completely
volatilize the ammionium carbonate. This was hastened during clear

- weather by the sun’s heat.

These experiments were conducted at a livery stable not far from
a manure pit which was emptied once a week. The traps were
placed on benches in linear series, each trap separated from its

': ‘neighbors by several feet. The positions of ammonitm carbonate

and control traps were usually interchanged at the begmnmg of
each new experiment, The results of ten experiments are given in
Table A.

The ammonium carbonate traps caught 205 flies, the control traps
12, The presence of water in the former aided the escape of am-
monia from the ‘ammonium carbonate, because it prevented the
formation of a white powdery surface layer. When this layer was
allowed: to form, fewer flies were caught and the pieces of dry am-
monium carbonate gave a very feeble odor of ammonia, Controls
which contained water did not have any apparent attractiveness to
flies. It has long been known that flies will seck water, but the
amount present in the controls, never more than 100 c.c., was ap-
parently insufficient to induce flies to enter the traps. The water
Iiberated from ﬂ'xe breaking down of the ammonium carbonate was
always so small in quantity that it could not have had any influence

on the results..
Experm:lents were undertaken to demonstrate whether carbon di-

oxide, which is also a constituent of ammonium carbonate, possessed
alluring qualities; but the results were negative. A single trap ex-
periment with ammonium hydroxide gave resuilts which further

 strengthened. the belief that carbon dioxide was not necessary to

bring forth a positive response from the house-fiy.

A study of the sexes of flies caught in the ammonium carbonate
traps showed that 90.7 per cent were females and 7.8 per cent
males. Under nrdma.ry conditions remote from breeding places the
proportion of sexes is about equal with a slight excess of females.’

—_—— e

7. Hewitt loc. cit. p. %

53
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" This is equally true of flies bred from pupa and those captured in
the adult stage.

~ Since the traps were placed near a manure pit, which however
~was kept tightly closed and so dark that few flies entered, it was

possible ‘that a large percentage of flies present were females, If

 this were true traps baited with food materials would capture a pre-
- dommance of femals Accordmgly, traps baited with milk and in
one instance with a sweet soda water were maintained in the close
vicinity of the ammonium carbonate traps from July 21 till July
" 29. During ‘this time 274 house-flies were captured 459 per cent
of which were males and 54.0 per cent females, In the sime period,
the amimonium carbonate traps caught 65 flies, 7.6 per cent males
and 89.2 per cent females. Food baits atl:ractedl nearly equal num-
bers of males and femiles; ammonium carbonate attracted a great
preponderance of females, ‘

Herms® has given data from a study of house-flies. caught about
manure pdes and in houses which correspond very closely with the
results from food baits and ammonium carbonate gtven above. Over
95 per cent of the h.cmsevﬂlcs caught in sweepings from a horse
manture pile were. female! while only 57 per cent captured in a
screened dwelling were of this sex. The great excess of ‘females in
the former locahty was due to the fact that ﬂley had congregated
there to oviposit.

These experiments show quite conclusively that the famale house-
. fly responds posxtwely to the presence of ammonia gas in the

" amounts volatilized in these tests and that under the same condi-
tions the response of the male fly is practically negative. The re-
sponse is a true chematropism. :

“In all these experiments rio instance was noted of the occurrence
of house-flies’ eggs in or upon the traps or on the dishes which held
the ammonium carbonate. The odor of ammonia was sufficient to
attract the female fly, but did not induce it to ovipesit,

Experiments With Other Compounds.

During the summer, the¢ following organic and inorganic com-
pounds all of which have been found in barnyard manure were

8. The house—ﬁy in its relation to public health, Bull, 215 Calif, Agr. Exp,
Sta. 1911, p. 521 and 522.

54
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tested : Skatol, indol, butyric acid, acetic acid, formic acid, valeri-
amic acid, phenol ethyl alcohol, hydrogen sulphide, ammonium sul-
phide, ammonium hydroxide and carbon dioxide. It was anticipated
that skatol and indol would strongly attract the house-fly because of
their persistent fecal odors and particularly because Howlett® has
witnessed a species of Sarcophaga deposit larve in a flask contain-
ing a solution of skatol. Furthermore my own experiments with al-
coholic, ether and aqueous extracts of horse manure led me to be-
lieve that one or both of these coinpounds might be responsible for
the positive reaction of the female fly to horse manure.**

Of the other compounds Howlett™ has found that valerianic acid
attracted: Stomoxys calcitrans L. and that valerianic and butyric
acids had an attraction for an ortalid fly.. In addition Barrows*
has :shown that acetic acid and ethyl alcohol call forth positive re-
sponses from Drosophila. :

These expmmcnts were conducted in a manner already described.
(See ammonium carbonate experiments). The fluids™ exposed in
traps were always placed in glass dishes. The carbon dioxide ex-
periments however were performed in a different manner.

Each trap was equipped with an Erlenmeyer flask dropper which
delivered hydrochloric acid, drop by drop, upon bits of limestone
in-the pan of the trap. By this method a small but fairly constant
amount of carbon dioxide was evolved throughont a number of
hours. A trap szm:larly equipped was used in the ammonium hy-
droxide experiment.

The results of these expmmcnts are given in Table B. .

Ethyl alcoholic solutions of skatol and indol used separately and
combined in equal parts showed no marked attractiveness. Further
-expeciments with- skatol were interrupted because of a lack of ma-
terial due to conditions in Europe. There appeared to be no differ-
ence in the attractive qualities of these compounds before and after
the alcohol evaporated. Even in 0.1 per cent dilutions, a nauseous

fecal-like odor was perceptible throughout the period of exposure at

9. The effect of il of citronella on two species of Dacus. Trans. Ent.

Soc. London, 1912, p, 416,
%‘g. 12-‘07&:: Ann, f!ept. N. J. Agr. College Exp. Sta., 1914, loc. cit.
cit,
-12. The reaction. of the pomace-fly, Drosophila ampelophila Loew to odor-

ous substances. Jcmr Exp. Zool. Vol. 4, No. 4, p. 515-537 (3 figures).
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TABLE R
Na. of Amesunt used [n | Duration |No, of flies
No. | traps Material each trap of expt. | captured
la| 2 |Absslute ethyl aleohol (comtrol)......|10 ce, 28 hrs. 1
b| 2 [0I% absolute ethyl alecholie salution)
afm LR R TN E R R R - lnh& ”m 3
] . 3 &litﬁlﬁhﬂhjlﬂmm .
i dm‘ Savissbraibmn sriamesas e 10 et ”hﬂn b |
d| 2 |01% ethyl aleobolic solution of sleatol
cand indel mixed ... .. .cciieeann § e.c. of sach 28 hra. 0
28| 2 |Absolute ethyl alcohol (comtrol) .....[10 cc 24 bra. 1
b| 2. |0.3% adsoiute ethyl sleoholic salution
' U'f.ﬁtﬂi SpwsradanddaadidsIERT Rl 10‘.& “hl‘l- 3
c| 2 |[03% absolute ethyl alcobalic »hdm
of mdel . W — 410 ce 24 hre. 1
d| 1 |03% ethyl nleoholue solution o! lhiol
and hdolmhud .......... Fideada § cc of each 24 hes. 0
3a| 2 | Abslute ethyl alcokol (control) -....|10¢c. 24'hrs. 0
b 2 |0.3% absolute ethyl alcobolic !ﬂtﬂon
of skatol . we sunanvesaea |10 GG 24 hra 1
e 2 0% sbeclute tthyl dcnhoae solution ;
P U I e S R 10 ce. 24 Wrs. 1
d| 2 0.3% ethyl aleoholic solution of skeatol
| and indol mixed .....c..0innann 5c. c.of each 24 hre. 2
4a| 1 [1% absolute ethyl alcoholie solution| “% T 0
d w "-llDOOPI.'IOUII'I'IIOIDm:.c' ”hr'.
b| 1 |[Absolute ethyl alcohol (control) .....[20¢& ) 95 hre 0
Sa| 1 | Absolute botyric aeid ......... eiiale) Fob 99 hra 0
b| 1 |Distilled water (control) AR 1" $9 hre 0
6a| I |Glacial acetic 26 ..oeeeeninrinnnnn. 50 e.c. 120 hrs. 0
b 1 Mﬂdmw {mn sRissandnEn ¥ 50&:- mh‘l 0
[ 1 Dhﬁn‘dwm-»- ccccc sissETErraTETY sac-eﬂ
Ammonium cacbonste ....... ..|85 gm. 120 hrs. 4 females
h 1 . Formic Icl'd 90% .n---n-u-ou:----;SO'c.c. ,1.1!.!'- 0
b 1 Distilled water (control) ..........0. 50 e, 71 hrs. 0
¢ 1 Ammonium carbonate ....... sreses i[85 gm.
Mﬂﬁ WRLET sasssssnsansnnrananis sac.c. ,lh‘& 4”‘1’
hr l Bmﬂwﬂ (AR EE NS AR N E R RN ]
Acetic acid 9% .....oinne PR Sceofesch | 49 g, 0
me‘cdd ”‘ 'Illll_l""!"."l'
b 1 Distilled watér (contrel) ..... P b 1 I T 49 hrs. 0
Sa| 1 |Valerianic N e s A 50 c.c. 67 hrs. 0
b 1 Distilled water (control) ........ RPN [ X8 67 hre 0
el 1 | Ammonium carbonste ....... Y e 85 gms.
m“ m L] - LR - LR L RN sam ah ‘m
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TABLE B—(Continued)
No. of ", Amount usedin | Duration |No. of flies
No. | traps. Material i each trap of expt. | captured
10a.}] 1 [Phenol..sivrisrcrrrcssmrnarcroanaa 57 gm. :
: nhﬂ“ld WALEY sivsensasnens TR m&c. “hﬂ- o
b| 1 | Distilled water (control) ....coouvuss $0cc 68 hrs. o
c| 1 |Ammonium carbosate ....covcivnnene 57 g
W“m srssrsaane Tetrrsnsann soﬁvﬂ. 68 hra. 0
11a| :2 . | Hydrogen sulphide solution ,........ 90 c.ct 120 hrs. 1 male
b 1 | Distilled water (control) ....c.vavvne 90 c.c.t 120 hrs. 1]
12a| 2 | Ammosinm sulphide solution ........ 30 c.c3 147brs. | § 1male
: 1 female
b| 1 ' |Distilled water (control) ,ieveverenns 30 cct 147 hrs. 0
13a 1 .| Carbon dioxide .....cvvvvveaens S 64 gm. calcium 27 hrs. 0
carbonate
250 c.e. N/SHOY
L| 1 | Distilled water {control) ....ccvvvane 64 g calcium 27 hrs. 0
carbonate
250 c.c. distilled
water
14 3 |Carbon dloxide ccerveccesrranriornos 71 gm, calcium 25 hrs. 0
carbonote .
200 c.c. normal
HCl
18 1 Ammonium hydroxide (14%) ..eevt..{500 c.c. 25 hre 3 females

1In three installments of 30 c.c. each.
3 In three installments of 10 c.c. each.

a distance of fifteen feet from the traps, No record of the sexes of
flies captured was obtained. Ethyl alcohol (see controls) traps
caught an insignificant riumber of flies.

Butyric, acetic, formic, and valerianic acids and phenol gave only
negative results. Ammonium carbonate exposed at the same time
in certain experiments almost always attracted female flies,

Of the inorganic compounds, hydrogen sulphide solution, ammon-
ium sulphide solution and carbon dioxide gave negative results.
Ammonium hydroxide was positively attractive in one experiment
in which three female house-flies were captured in a single trap dur-
ing twenty-five hours exposure. No other ammonium hydroxide
trap experiments were attempted.
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Oviposition Experiments With Acidulated Horse Manure.
~ The purpose of 'this series of experiments was to show whether
. fresh horse manure which did not volatilize ammonia would still be
© a suitable nidus for the deposition ¢f house-flies’ eggs and whether
such manure when again volaulumg ammonia would “attract the
 female fly. If the manure were treated with hydrochloric acid, all
the uncombined ammonia would unite with the acid to form ammon-
" jum chloride, a non-volatile salt at the ordma.ry temperature, Then
- if the ammonium . carbonate were placed in the manure, it would
again volatilize ammonia.

. The ptcpa.ratmn of the acidulated manure was as follows: a
- quantity of fresh horse manure was covered with a dilute solution
of hydrechlonc acid and the two were thoroughly mur.ed. After
several hours, the acid liquor was poured off and the manure was
drained. Before and after each experiment, the manure was tested
“with litmus paper to be sure that fhere was a surplus.of acid to
combine with any ammonia which rmght be produced during the ex-
periment.

- Porcelain evaporating dishes, 120 mm. in diameter and 35 mm, in
| de'pth inside were used as containers. Each was filled level full
with the ac:duiated manure. Pieces of ammonium carbonate were
_ imbedded in the manure and covered. Fifty-seven grams was the
amount generally used, -Ammonium hydroxide was used in two ex-
periments, but was not. entirely successful because the ammonia
escaped raprdly and the addition of a liquid made the manure too
wet. The controls contained only aadulated manure.

The lots of manure ( each evaporating dish with its contents con-
st:tut:ng a lot) were. placed on the window sills of the laboratory
_in groups of two, 2 feet apart. The control lots were placed 2, 25,
30 or 50 feet from the lots containing ammonium. compounds. In
one experiment the ammorium carbonate was not plaoed in the man-
‘ure, but in-a glass d:sh a:nd one Iot of acidulated manure without
ammonium carbonate was set on each side of it twelve inches dis-
tant,

In taking account of results every egg cluster ‘which contained
_ two. or more eggs was considered an egg mass. The large majority
contained many more than two eggs. Occasional scattered single
' eggs were ignored.

The six experiments are detailed in Table C.
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TABLE G
Distance
No Treatment of each lot No.of | frem | Duration | No.egg
lots |ammoni-| ofexpt. | musses Remarks
ated lots
1a |87, gm. ammonjum carbonate, . 2 3 hrs ay
b | 35 ¢, ammonium bydroxide 2 3 hrs. 0 |Very wet.
(“*) TR R R T T zmhter
8 egg masses
were found
on exposed
dry portion.
¢ | Control (HCL manure) ....... 2 21t 8 hrs, 3
22| 10 c.e. ammonium hydroxide 2 . 3 hrs. 6 |Surface wet
(33*) AENEEE TN R AN ERNAE R EE ’
b |57 gm. ammonium carbomate, . 2 3 hra 20
¢ | Control (HCl manure) ....... 2 25 ft. 3 hrs. 0 |3 egg masses
. 41 hrs later.
32|71 gm. ammonium carbonate. .. 2 aeiss 21 hrs, 29
b | Control (HCL manure) ....... | 2 T2t 21 hra. [
¢ | Control (HCl manure) ....... 2 SOOI . 21 hes 0
43 | 57 gm. ammonium carbonate. .. 2 . 21 hrs, 33
b | Control (HCl manure) ..... W 2 2 it 21 hrs. 6
¢ | Control (HCl manure) ....... 2 50 ft. 21 frra. 3
52 | 7 gm. ammonium carbonata. .. 2 T 27 hrs. 5%
b | Control (HCl manure) «iavnis 2 2 ft. 27 hrs. 7
¢ { Control (HCL manure) ....... 2 50 f¢. 27 hre. 2
&a | Control (HCl manure) ....... 2 16t 24 hrs. 12 [s7gm.
ammonium
carbonate
+ 50 e.c. dis-
tilled water
in glase dish
‘ ' placed be-
tween cON-
_ trols (a).
b | Control (HCl maoure) secosavs -3 30 ft. 24 hrs, 0

Total egg musses in 10 lots of HCl manure evolvinf ammonia fromr ammomium

CRBTDOTALE . evvsranrnuscosrrnstonnse AR R R e fiseaieszon Tk
Average per ot ... ccivriiniariianain chesersasssntisenaen P P S 16.4
Total egg masses in 4 lots of HCl manure evolving ammonia from ammonium
hydroxde ....... e e e SN AT L 14
Average per lot ..... cusis e araenainE e SR ARE N seL AR A v e aa 3.5
Total egg masves in 10 lots of HCl manure 1 to 2 ft. from ammoniated [ots........ 37
Average per 10t . .. iviiariianiiaiaians il me s A by s SRR A 3.7
Tbtaleummsinlo lots of HCl manure, 25, 30 and 50 ft. from ammouiated lots. 3
A.Ym‘!wn]t ............... iiabrraEss AN R e Rt BEl AN AN T IS AR RER AR -0-‘
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in which smaller glass receptacles were substituted. A piece of
sterilized absorbent cotton with a surface as large as the dish was
placed in-each. When ammonium carbonate was used it was always
covered by the cotton and the water and other fluids were potred
upon the surface of the cotton, F:fty centimeters of water were
sufficient to keep it moist, but not excestely wet,

For the filter paper experiments, the paper was torn into bits,
moistened with water and placed over the ammoniura carbonate. In
one series both the ammoniated and control lots contained paper
stained with aqueous Bismark brown.

- Most of the expérimenting was done on the window sills of the
laboratory but two: experiments were conducted at a livery stable.
Usually two dishes were placed two feet apart on each window sill
and from three to five feet separated one window sill from its
neighbors. At the livery stable the dishes were located in a single
row, each dish separated from the others nearest to it by two feet.

The result from eleven experiments are contained in Table E.

Elghteen egg masses were found in the ammonium carbonate-
batyric acid dishes, an average of 2.57 for each; 3 egg masses were
found in the ammonium carbonate—valerianic acid dishes, average
042 per d:sl: only one egg mass was found in the dishes which con-
tained ammoniurn carbonate alone, average 0.09 per dish. The eggs
were in every case. deposxted upon the cotton.

Butyric and valerianic acids as in the trap experiments were tn-
attractive when used alone. Skatol, indol and phenol when added
to dishes contaifiing ammonium carbonate did not cause flies to ovi-
posit-on the cofton. Ammonium sulphlde solution also gave negative
results.

‘Butyric acid and to a lesser extent valerianic acid considerably
augmented the oviposition response of the female fly when added td
ammonium carbonate and cotton. Ammonium carbonate and cot-
ton, thhoui' the aid of these acids, brought forth an almost negative
response,

When ammonium carbonate was placed in dishes and covered with
bits of moist filter paper, unstained or stained brown with aqueous
Bismark brown, house-flies did not oviposit upon the filter paper or
in the dishes.
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TABLE E
Material No. of experi- Duration of
; mental dishes experiments

10 cc. ammonium sulphide solution

+ 10 e waber 4 cottom ..., 2 44 hours 0
$7 gm. ammonium carbonate + Scc

0.3% abeolute ethyl alcobolic so-

Jution of skatol + 50 c.c. water

+mm sasissidissdaieranrans 1 46 hours 0
57 gm. ammonium carbonats + § c.c.

0.3% abeolute etbyl alcoholic so-

lution of indol + 30 c.e water

ot COROR ..0vavvanrsansanninns 1 46 hours 0
57 gm. ammonium carbosate + Sce

absolute ethyl a.lgohol 4+ 50 ee.

water <= cottOn .......00s — 1 46 hours 0
57 pm. ammonium carbomate + §

gm. pbesol 4 50 c.c. water +

COWMDE cirscasibaasosnssanranes : ! “hﬂ-“ i
57 gm. smmonium carbonate - 2-5

oc valerisnic acd + 30 c&

water 4 COMOR ..eiviviiinian. 7 3-72 hours 3
57 gmo. ammonium carbonate 4 2-§

c.c buty_ric acid 4 50 c.c. ‘waber

+m_:ttnn sEinsanassRNI N BN RPpa 7 3-73!!01“1 1'
57 gm. ammomfum carbonate 4+ 30-

50 c.&. water - CODIOR .uvvvues 11 372 hours 1
25 ce valerianic acid 4+ 50 ce

mr+ mm ------ (E T IN T N , 3-?3]!0!.“1 ﬂ
2-5 c.c butyric acid + 50'5-1:. water

+ COtlOB ,ueivsrrsansnnnrcons 7 3-72 bours 0
2@50 c.c.ﬂtﬂ"f" c“t“ (L TN 4 3‘72&.“! 0
71 gm. ammonium carbonate 4+ moist

filter paper stained with Bis

mark brown and uostained ..., 2 72 houra 0
Moist flter paper stained with Bis

mark brown and unstained ..., 2 73 hours 1]
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Discussion.
A 'mnnba' of possible explanations of the small amount of ovipo-
~sition. in the distantly removed lots of acidulated manure are sug-
gested by these experiments. (a) One or several chemical sub-
' stances which were not tested may have been present in sufficient
‘quantities to call forth a feeble oviposition response. (b) Gravid
- females, coaxed into the vicinity by the odor of ammonia may have
come by chance to the acidulated control lots, when sight and the
tactile sense would have helped them recognize these as suitable
places for oviposition. (c) Gravid females may sometimes oviposit
- upon substances which do not emit an attractive odor, guided solely
by sight or the tactile sense or both.
. Of these three propositions, the second seems most in accord with
the facts. . The majority of the flies oviposited exactly at the source
-of ammonia if a suitable nidus was' present, but not a few went a
- short distance away to lay their eggs, It is entirely possible that a
small number would warder even farther and would eventually place
their eggs on favorable substances some distance from the spot
where the odor stimulus was first obtained.

The acidulated manure, timothy chaff, pine sawdust, cotton and
- filter paper to which ammonium carbonate and water only were
~added showed a decreasing number of egg masses in the order

named. < This decrease is correlated with @ reduction in the food
" value (to the house-fly larvae)of these substances. Eggs laid on
timothy chaff hatched readily and the adult flies which emerged were
“normal. The larve which hatched in pine sawdust died long before
the pupal stage was reached.

. It appears from the above facts that the house-fly has some power
of discrimination betwéen substances containing high and low food
valtes (for its larve) when attracted to them by the odor of am-
monia, This power of selection is not infallible. It cannot be said
at the present time whether this sense of discrimination is brought
about by the olfactory, visual, gustatory or tactile senses or whether
it is due to a “contact-odor” perception.

‘Moist ammeoniated cotton was practically unsought for oviposition
but the addition of butyric acid caused a large increase in the num-
ber of egg masses deposited. Valerianic acid showed a similar ac-
tion, although the number of egg masses was smaller than in the
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butyric acid series, Reactions between ammonium carbonate, b-uty-
ric and valerianic acids resulted in the formation of small quantities
(in these experiments) of ammonium butyrate and ammonium val-
¢rianate, both volatile salts. It can hardly be said that these com-
pounds ‘would raise the food value of cotton as larvee were not able
to live upon it when so treated. They may give to the cotton, how-
ever, an odor resembling horsé manure since both butyric and val-
erianic acids are found in that substance, In this way flies might be
temptad to oviposit on a substance which would not ordinarily at-
tract them even though it evolved ammonia, Barrows (loc. cit.) ob-
served in Drosophila ampelophils Loew, an increase in the attraction
to ethyl alcohol when small quantities of butyric or valerianic acids
were added.

The following coaclusions are drawn from these experiments: (1)
that house-flies are attracted to fermenting organic substances
largely by the odor of ammonia, a product of this fermentation; (2)
that ammonia attracts a preponderance of females; (3) that flies can
be induced to oviposit upon certain substances near which ammonia
is volatilized; (4) that flies lay their eggs by preference in organic
substances which are capablc of furnishing food for their larvae and
that they have some power which enables them to détect such sub-
stances; (5) that butyric and valerianic acids augment the oviposi-
tion response of the house-fly to ammoniated cotton.

The studies emphasize again the necessity for the proper disposal
of all fermenting organic substances which volatilizé ammonia and
suggest new avenues of approach in the control of the house-fly.
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parable Guthion treatment. The early parathion spray
was considerably less effective than would be expected
based on previous results (Smith 1952).

Parathion was most effective ovicidally and its ovicidal
effectiveness was essentially equal to its total effectiveness
except in the case of the first spray which for unexplained
reasons gave lower total control than expected. Guthion
also gave ovicidal control roughly equal to total control.
In the case of Thiodan, total control was in all cases
higher than ovicidal control. The 87% ovicidal effective-
ness of the early Thiodan spray likely includes some eggs
killed by residval ovicidal action. Effectiveness of organo-
phosphates by this means bas previously been cited
(Smith 1954). The ovicidal action of Thiodan differed
from that of the other materials as evidenced by embryos
which punctured the chorion before death occurred. With
all three materials, mature embryos were present in eggs
which failed to hatch. The ovicidal effectiveness of Thio-
dan, a chlorinated hydrocarben, is of special interest. The
embryos appeared similar to those killed by organophos-
phntes following inhibition of cholinesterase (Smith &
Wagenknecht 1956) although the chlorinated hydrocar-
bons presumably act by a different mode of action.

Similar action by both organophosphates and chlori-
nated hydrocarbons against eggs of the pink bollworm
has been reported by Brazzel & Gaines (1959).

The larvae varied greatly in size with extremes in head
capsule measurement from 0.63 mm. to 8.80 mm. The
number of instars and range in size of each has not been
conclusively established although King & Morris (1956)
report 5 to 7 with 6 the most likely number. The largest
larvae were without doubt in the last instar and the small-
est in the second or third instar. Only Thiodan in the late
and eombined treatment eliminated the smallest larvae
which presumably hatched in early September approxi-
mately 4 weeks affer the last spray. No mature larvae
were represented in the survivors of the first Thiodan
spray. Larvae of the current season hatched over the 6-
week period from mid-July to early September and it is
unlikely that many if any of these reached maturity by
mid-October, The mature larvae are more likely the carry-
over from the previous season, having a 2-year life cycle.

With each material the larvae surviving late treatment
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were larger than those from early treatment but thes
differences were not striking. The survival of some lat,
larvae in all treatments except late Thiodan suggests the
desirability of applying the last spray later in the séasop,

The fullest interpretation of these data requires aric;.
tional information on the rate of larval development.

The foregoing data establish the striking effectiveney
of Thiodan for control of the peach tree borer under Ney
York conditions. Considering the severe infestation in.
volved in these tests, satisfactory commercial control
would be expected from a single spray allowing wide
latitude in timing. Both parathion and Guthion are suffi.
ciently effective for continued use in the recommended 2.
spray program. These results indicate several areas de.
serving further study. Thiodan has been shown to exert
some ovicidal effectiveness which likely involves a mode
of action dissimilar to that of the organophosphates. It is
also effective against established larvae suggesting its
possible use in postharvest treatments. Interpretation of
results of these treatments is limited by insufficient know-
ledge of the biology of the species, specifically rate of
larval development.
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Chemical Attractants for the Adult House Fly?
A W. A, Brown,? A. S. West® and A, 8. Locrrey!s

ABSTRACT

The development of chemical attractants as baits for the
house fly (Museca domestica L.) is is described. A large number of
compounds was first tested in an olfactometer. The materials
which proved most attractive were tested in baited traps in &
closed room. The best of these materials were then tested in the
field in dry, open country, and in a humid area with rich vegeta-
tion. No single compound was so active that its attractiveness
could not be enhanced by admixture. The most attractive ma-
terial consisted of a combination, in aqueous solution, of malt
extract 5%, etliyl alcohol 0.5%, skatole 0.02% and acetal 1%.
For field use, 380 cc. of this attractant solution was made into a
paste with 240 gm. of fine-ground peat and 0 gm. of alfaifa
meal.

The development of insecticide resistance in house
flies (Musca domestica L.) has focused interest on the pos-
sible use of attractants which would operate in the vapor
phase and bring the flies into treated baits or traps. Apart
from the question of the attractiveness of sugar (Dethier
1055, Acree el al. 1959), little has been published recently
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on the use of attractant vapors. The present paper sum-
marizes studies on attractants performed some years ago.
but of sufficient topical impoctance to be published at this
time. The studies were based on cxperiments with an
ollactometer under laboratory counditions, experiments
with baited traps in a small room, and experinents with
baited traps in open country.

Ovrracromerer Experivexts.—The type of olfactom-
eter used was a modification of the apparatus described
hy Wieting & Hoskins (1939). Fssentially it consisted of a
1-foot cube, black, glass-lined chamber into which was
fitted a wire cage containing some 400 flies. Two streams
of air issued from an illuminated and heated warm-air
chamber into the test chamber from a peir of adjacent
ports, 1§ inches in diameter, midway up one side, A peep-
hole in the side opposite allowed observation of the flies
clustered at the ports. The streams of air were maintained
at the rate of 3 to 4 litres per minute by a blower pump:
air was drawn off from the floor of the chamber by aspira-
tion at a slightly higher rate. The air delivered by pump
was washed successively in normal sulphuric acid, normal
sodium hydroxide, and distilled water. It was then
divided into two streams, one passing through a 125-cc.
gas-washing bottle containing an aqueous solntion of the
volatile compownd being tested, and the other passing un-
changed as the control. A three-way stopcock wllowed the
two streams to be interchanged.

During the major part of the experiments the environ-
mental temperature was maintzined at 29° C, and that of
the air-stream at 37° C. When temperatures were 24° and
82° C,, respectively, the results were unsatisfactory, since
almost uniformly low attractiveness ratings were re-

The adult flies used were 1 to 8 days old, being a mix-
ture of both sexes, They were put in the olfactometer
cage, fed on fresh milk overnight and conditioned to the
experiment room for 2 hours before use. The best results
were obtained in the afternoon, probably because the
flies became hungry at that time. Between expetiments
the cage of flies was put before an electric fan, a treat-
ment which insured that they remained sensitive to odors.
To counteract their pronounced response to moisture
which would mask the differential between the two air-
streams, the flies were kept well-supplied with water be-
fore use.

Counts were made of the flies at either port (the ol-
factory or the control) at 10-second intervals, 10 such
counts generally providing sufficient data. After each run
the flies were removed, the apparatus flushed out with
air, and the experiment run again with the olfactory sub-
stance coming through the other port. The sum of the
counts at the olfactory port, calculated as the percentage
of the total counts at both ports, gave the olfactometer
rating. In practice this was taken as the average of the
ratings obtained from four runs, two on either side. Fig-
ures greater than 50 thus indicate that the material is at-
tractive, and figures under 50 indicate that it is repellent.

The selection of the concentration of the compound in
the aqueous solution was a matter of importance. A guid-
ing consideration was offered by its volatility, and the
strength of its odor to man. Compounds that were un-
attractive in moderate concentrations often proved to be
very attractive in minute concentrations, and similarly
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Table |.—Olfactometer, trap and field ratings of a group
of substances attractant or repellent for house flies."

OLFACTOMET Kt Trap Fietn
NN LB Rarixe Rarixea Rarina

Ethyl Aleahol 8O (1.2 166 (1) K7 (0. 3)
Malt extrnct H3 (23) 100 (10) 100 (10)
Maltose 76 (1) 97 (10)
Putresrine 80 (0.1) MA(0.1)
Skatole 80 (0.03) 8O (0,051  51(0.03)
Molasses 78 (1) 61 {10)
Bromoform 84 (0.001) 32(n.1) 15 (0.1)
Dimethyl-

naphthylamine 77 (0.01 EtOH) 87(0.1) 18 (0.1}
Dimethyl-

aniline 66 (0.03) 36(0.1) 11{0.1)
Indole 61 (Ib.003) 43(0.1) 14(0.3)
[actic acid 39 (10) 33 (3)
Diethyl ether TLH{0.1) 31(1) 25(0.3)
Acetie acid 60 (0.4) 27(1)
Amyl acetate 3B (8.001) 24(0.1) 14(0.1)
Fresh milk H 24
Mesityl oxide 80 (0.001) 24(0.1) 6(0.1)
Quinaldine 68 (0.001) 23 (0.05)  13(0.1)
Benzyl alcohol 88 (0. 1) 23 En 17(1)
Chloroform 71(0.01) 20(0.1)
Ethyl mereaptan 44 (0.001) 20(0.1) 8(0,1)
Pyrrole 61(0.1) 18(0,1) 7(0.1)

® Olfnctometec ratings cannot be compared directly with trap and feld

ratings.
¥ Figures in parentheses indicate per cenl conventration at whicli mbatances

Listed gnve ratings shown.

other compounds that evoked no response in great dilu-
tion turned out to be attractive in higher concentration.
In practice two or more concenlrations of a substance
were tested in order to “bracket’ this effect.

Tests were run on various concentrations of approxi-
mately 75 compounds. These substances included alco-
hols, aldehydes and ketones, acids and phenols, esters,
halogenated compounds, ethers and mercaptans, sugars,
amines, nitrogenous heteroeyelies, and impure substances
such as malt extract and molasses. Results with the more
active compounds are summarized in table 1.

An analysis of the results shows that the highest pro-
portion of attractants is found in the following classes:
sugars; amines,—aromatic, heterocyclic and aliphatic;
halogenated compounds, ethers and mercaptans; alde-
hydes and ketones; and the aleohols. Aeids, and more
especially the esters, are characterized by surprisingly low
attractiveness ratings in the olfactometer. The highest
ratings of all were recorded for natural products of mixed
nature, especially sugary ones undergoing fermentative
change. Indeed, attractants as 3 whole may be grouped
into ecither the products of putrefaction (principally
amines) or of fermentation (aldehvdes, ketones and
aleohols), or of the basie carbohydrates (mono- or disac-
charides).

Certain observations may be made from a detailed ex-
amination of the results. Among the alcohols, only the two
lowest in the aliphatic series were attractive, and re-
mained so even in moderately high concentrations, This
is opposite to the finding of Speyer (1820) that alcohols,
as well as aliphatic acids and aldehydes, were attractive
only when the molecular weight exceeded 30. A low rating
for amyl aleohol stands in contrast to the findings of
Richardson (1017) that it was very attractive in baits, Of
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the aromatie aleohols investigated, only benzyl aleoliol
was materially attractive.

Five out of the seven aromatic aldehydes and ketones
tested were significantly attractive, the hest heing aceto-
phenone and methylacetophenone; the attractiveness
appeared only in very dilute solutions. The results for
formaldehyde are contrary to the findings of its attrac-
tiveness by Laake ef al. {1931) for the house fly in the
field, and MecIndoo (1985) for blow fies.

Acids and phenols as a group were low in attractive-
ness, and generally high concentrations were required for
positive results. Both acetic acid and lactic acid proved
to be attractive in these experiments, as in those con-
ducted by Richardson (1917); on the other hand succinic
acid, previously reported as an attractant, was not found
to be attractive in our studies.

The esters, to our surprise, were not attractive for the
house fly. Moderate dilutions were unattractive in the
olfactometer. Further dilution decreased the apparent re-
pellency, but only in vne case did it raise the olfacto-
meter rating above 50. Moreover, the results with any
given ester were often extremely erratic.

All the sugars studied were markedly attractive. Yeast
fermentation of these sugars greatly increased their at-
tractiveness. It was remarkable that addition of 0.15%,
formaldehyde, itself unattractive in the olfactometer, to
these sugars greatly enlanced their olfactometer rating.
The natural compounds conlaining sugars included the
two substances giving the highest ratings, namely malt
extract and molasses. It was surprising to find that fresh
milk, urine, and rotten meat (inoculsted with Eickerichia
coli) were quite unattractive, although both fermented
milk and sour milk were decidediy attractive.

Among the halogenated compounds investigated,
chloroform and bromoform were notably attractive in ex-
treme dilutions, while moderate concentrations were sig-
nificantly repellent. Both diethyl ether and ethyl mercap-
tan proved to be attractive. Three types of artificial
musks (methylated dinitro- and trinitro-benzenes) were
investigated and found to be inactive, giving ratings of
50, 50 and 51.

The amines were found to include a number of attrac-
tants of considerable efficacy. Among the heterocyclic
compounds, the weak attractiveness exhibited by the
simpler pyridines is enhanced in the more complex
quinolines, and still more so in tompounds with the pyr-
role nucleus, reaching a high point in skatole (S-methyl-
indole, CsH;N, a constituent of feces, beetroot, nectandra
wood and coal tar). All of the nitrogenous heterocyeclics
studied were attractive in very low concentrations.
Among the simple amines, the aromatics are consider-
ably more attractive than the aliphatics. The latter
showed a steudy rise in olfactometer rating as the chem-
ical series was ascended, from 37 in trimethylamine
(0.001%,) to 89 in tributylamine (0.0019%), and as the at-
tractiveness of the low concentrations rose that of the
moderate concentrations fell. It must be remarked that
tributylamine proved unattractive in trap experiments,
while trimethylamine was attractive. Although the
naphthylamines were slightly repellent, the substituted
anilines were even more attractive than the corresponding
aliphatic series, the dimethyl.substituted tertiary amine
being the most active.

While the ratings obtained for the most attractive ma-
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torial are reported quantitatively in table 1, the sul,
stances found to be less attractive. inactive or repellent,
are listed herewith:

Substances Slightly Attractive al the Concentrationy
Tested (olfactometer rating > 35%).—Ethyl alcohol, benz.
aldehyde, acetophenone, methyl-acetophenone, anis.
aldehyde, piperitone, thymol, sucrose, lactose, veast.
fermented sucrose, yeast-fermented lactose, acid-fer.
mented milk, methylamine, trimethylamine, ethylamine,
diethylamine, tributylamine, ethyl carbamate, ethvl.
methyl carbamate, morpholine, methylaniline, ethylani.
line, diethylaniline, a,a-bipyridyl, isoquinoline.

Substances [nactive at the Concentrations Tested (olfacto-
meter rating 35% to 45%).—Geraniol, formaldehy:le,
safrole, succinie acid, fumaric acid, p-aminobenzoic acid,
p-toluenesulphonic acid, eugenol, linalyl acetate, ter.
pinyl acetate, triethanolamine, aminodiethylaniline. -
naphthylamine, pyridine, piperidine, rotten meat.

Substances Repellent ab the Concentrotions Tested
(ollactometer rating <43%).—Butyl alcohol, amyl
alcohol, rhodinol, furfuraldehyde, citronellal, butyric acid,
ethyl butyrate, ethylacetoacetate, ethyl benzoate, urine.

Trarprvc ExpermvenTs Iv A Saarr Roow.—The 40
materials which proved to be the most attractive in the
olfactometer were then compared by trapping experi-
ments. These were conducted in a bare, concrete-walleil
room 10’ by 18’ by 8’ high, with a window at one enil,
The average temperature was 29° C, The concentration
of attractant selected for trap experiments was for most
tests arbitrarily set at 10 times the most attractive con-
centration in olfactometer tests. The flies employed were
similar in age and condition as for olfactometer tests. The
solutions to be tested were added to absorbent cotton, 50
ce. to a 4"-square pad which was placed on white enamel
plates under screen traps of the cone type. It was custo-
mary to run six traps at a time, arranged either in a
hexagon whose diameter was 6 feet, or in a pentagon with
the sixth trap in the center.

In order to obtain a comparative rating for these com.-
pounds and to eliminate the variable of the number of
flies in the room at any one time, 109, malt extract solu-
tion was arbitrarily selected as a standard and was ex-
posed in each experiment. Where the traps were arranged
in & pentagon, the malt standard was placed in the center
and the test substances rotated at intervals of 15 to 30
minutes. When the hexagonal arrangement was used.
position error was overcome by making a second run with
opposite traps interchanged.

Each experiment lasted 2 hours, at the end of which
period the flies in each trap were anaesthetized and
counted, The counts for any one substance were recom-
puted so that the rating of malt extract became 100. Each
substance was tested four times, and the average of four
counts was taken as the trap rating.

The 14 most attractive materials are listed in table 1
in the order of their trap rating. For comparative purpeses
their olfactometer ratings are also listed, as well as the
ratings obtained in field trials. The latter ratings are also
calculated on the basis of setting the results obtained with
109 malt extract at 100. The concentration of the com-
pound is indicated in parentheses.

Ethyl aleohol proved to be the best attractant in these
experiments, being the only compound to give a trap rat-
ing higher than the 100 of malt extract. Its attractiveness
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has already been established by Richardson (1917) and
hy Wieting & Hoskins (1939) for the house fly, and by
MeIndoo (1985) for blow flies. It was noted that aleohol
compured more favorably against malt extract when
the flies were fully fed, and less favorably when they were
rungry.

Maltose was slightly less attractive than malt extract, a
status probably held by most sugars, and by molasses,
‘I'he next compound, pure putrescine, was available as its
ervstalline bydrochloride and dissolved in N/100 NaOH
to free the base; as it happened, although alkaline to
phenolphthalem, the solution was almost odorless to the
human, zlthough proving to be highly attractive to flies.
Skatole gained a high trap rating, as suggested by the ol-
factometer results, although the flies’ reaction to it was
definitely erratic; indeed Richardson (1916) found it to be
quite unattractive in his field experiments on house flies.
Bromoform, the next compound, was found to be the very
best attractant for M usca by Laake et al. (1981) in field
experiments in Texas.

Dimethyl-naphthylamine and dimethyl-aniline are two
new attractants discovered by these experiments, both
being methyl-substituted tertiary amines. Indole, like
skatole, was found to be unattractive by Richardson
(1917), but was reported by Hobson (1938) to induce ovi-
position in the sheep blow fly. Both lactic and acetic acids
had been fornd by Richardson (1917) to be attractive in
luboratory experiments, but in the field acetic acid was
unattractive to Jusea, and lactic acid unattractive to
Lucilia. The sttractiveness of diethyl ether has not been
reported by any previous workers. Amyl acetate is listed
by Ripley & Hepburn (1929) as an attractant for the
house fy.

Fresh milk was found to be only moderately attractive.
Mesityl oxide, benzyl alcohol, quinaldine and aceto-
phenone represent four new attractants brought to light
by this work. Both chloroform and ethyl mercaptan have
already been [ound to be very attractive in the field by
Laake et al. (1981). Pyrrole, chemically related to indole
and skatole, and trimethylamine, a tertiary amine pres-
ent in dead fish, were found lo be attractive. Methyl-
acetoplienone and morpholine are two more compounds
whose attractiveness represents a new discovery.

Ripley & Hepburn (1929), after an extensive study of a
large range of organic compounds as attractants for the
fruit fiy Pterandrus, concluded that no single compound
was as attractive as the mixtures found in the better
natural baits. The attractiveness of the mixture of volatile
products of fermentation is well known. This was demon-
strated in experiments with J/usca. In peat-alfalfa pellets
the attractiveness of fermenting malt extract was two to
three times greater than that of nonfermenting malt.
Malt in the early stages of fermentation exceeded all
other compounds in attractiveness.

An experiment with six attractants was conducted in
which the attractiveness of a compound alone was com-
pared with its attractiveness when mixed with each of
five other compounds. The substances used were repre-
sentative of various classes of compounds, and consisted
of: amyl acetate 0.1%, acetophenone 0.05%, dimethyl-
aniline 0.1%, ethyl aleohol 1%, chloroform 0.1%, and
lactic acid 5%. The following conclusions were drawn
from the results:

a, In general, the effect of a mixture of two substances
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upon attractiveness is additive,

b. In each case the attractiveness of the substance
alone was roughly double its trap rating as previously
established. Possibly the presence of mixtures containing
the same substance sensitized the flies and pointed the
way to the pure substance,

¢. Additions to a strong attractant such as cthyl
alcohol did not increase its attractiveness. but actually
decreased it relative to the pure substance alone.

d. Chloroform was incompatible with the other com-
pounds, almost halving their attractiveness. Likewise di-
methyl-aniline and acetophenone were incompatible,

Some of the best attractants are characterized by a
high volatility and would thercfore cxist for a short period
in a bait. Experiments were maie on several substances
having the property of retarding volatilization, thus
simulating the gradual release of attractants in fermenta-
tion. These retardants, nsed in 0.1%, concentration, were
tested for their effect on 0.2% ethyl alcohol exposed under
traps. Tall oil acids and dibutyl phthalate proved suit-
able as retardants by raising the relative attractiveness
on the second day. Castor oil acids and acetylated castor
oil raised the attractiveness imitinlly but not after the
second day. Another retardant, astratone, showed these
same qualitics when tested in peat-alfalfa pellets.

Fuerp Exeerivests In Dry Couxtry.—In order to
test further the results of olfactometer and baited-trap
trials, a series of experiments was carried out in the field
with traps baited, as in the laboratory trials, with various
attractants. The trials were carried out in open prairie-
like country. The only vegetation in the area was short
grass and low herbage which at the time was dry and
brown. The temperature on the days of the trials varied
from 85° to 70° F. at noon and was about 40° at night.
The days were bright and clear; wind velocity varied
from 5 to 10 miles per hour and the relative humidity was
about 25%.

The attractant solutions were added to absorbent
cotton on white enamel plates and placed under conical
fly traps as described for the laboratory trap experiments.
The original plan was to place these baited traps in cir-
cular layouts at 50 and 100 yards from a central point at
which the flies were liberated. After it was found that the
greatest catches were obtained in the traps located down-
wind from the point of liberation, regardless of the type
of bait they contained, all traps were positioned down-
wind.

Traps were set out on an arc 100 yards downwind from
the central point and were placed in three rows, on a
frontage of 75 yards, each row 3 yards beyond the pre-
ceding, with 16 traps in each row or a total of 48 traps to
a trial. Eight attractants were compared in a trial, and
each attractant was represented by six traps arranged in
a random manner.

Any permanent change of wind direction during the
trial was corrected for by moving the traps. The flies
were liberated in the morning and the catch of flies in the
traps was counted the next morning.

The 14 substances which gave the highest ratings in
olfactometer and laboratory-trap trials were tested in
this manner and rated against 109, malt extract taken as
a standard of 100. Each substance was tested in five trials
on different days. The results are given in table 1.

It will be noted that the rankings obtained by the
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Table 2.—-Dtigee of attractancy of five combination baits
for Musca and Drosophila.*

Mrusca DrosoPtirA

Nao. of
Flies

ATTRACTANT AND
Pen Cexr oF
SuBsTANCES
Usep

No. of

Rating Flies Rating

Malt, 5 |
Ethyl aleohol, 0.5
Skatole, 0.02

182 100 5T 100

Malt, 6 1
Ethyl alcohol, 0.3

Skatole, 0.02 [ 114

40
Acetaldehyde, 1
Acetal, 1

Malt, 5
Ethylalcohol, 0.5
Skatole, 0.02
Acetaldehyde, 1
Drincetyl, 1

Malt, 5

{

|

)

)
Ethyl aleohol, 0.5 543 300 2,028 THY
Saktole, 0.02

Acetal, 1

Malt, 5 )

Ethyl aleohol, 0 sj 170

110 77 1,308
Skatole, 0.02

Diacetyl, 1

* Summary of 18 observations over a period of 3 days, Ratings ealeulated on
the bnsis of @malt-alcobol-skatole taken ns 100,

three methods are essentially similar. It is also apparent
that the field trap experiments show much greater differ-
ence in attractiveness than the other two methods. The
volatility of substances in the open probably accounts for
these differences. If reliance is placed mainly on the field
trials, then malt extract and ethy! alcohol must be re-
garded as far superior to the other substances tested. On
the basis of the laboralory trap results, skatole takes its
place alongside these two powerful attractants. On the
basis of olfactometer results alone, five or six of the sub-
stances will be included as almost equally attractive.
From the three sets of data it may be coneluded that malt
extract, alcohol and skatole, in the order named, are the
most attractive of the substances tested for these flies.
In the dry prairie-like region where the trials were
carried out, no native house fly population was present,
and the house flies which were attracted ta the baits were
those which had been fiberated. &t the same time certain
wild flies were attracted to the baits. These were counted
and gave some incidental data on the attractiveness of
the substances tested, The native flies included repre-
sentatives of Phormia, Sarcophaga and Calliphora spp. as
well as some anthomyiids. The preference of all four
groups appears to be very similar to that of Musea, with
the exception of the Anthomyiidae, which show a predi-
lection for skatole and to a lesser degree for indole. As
these were primarily dung flies, this is to be expected.
Frerp Exeeriunts In 4 Hovao Reaion.—In connec-
tion with the developinent of an attractant for Dresophila
flies (West 1961), several substances were tested which
had not been previously tried with house flies. The sub-
stances which proved highly attractive to Drosophila
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were acetal, diacetyl, and acetaldehyde. A series of five
baits was mixed in which these substances were added A
various combinations to the malt-aleohol-skatole attra,.
tant as indicated in table 2. For field use the attractany,
were made into a paste with fine-ground peat and alfalf,
mesl in the following proportions:

attractant solution 380 cc.
fine- nd peat 240 gr.
slfalfa meal 40 gr.

Traps baited with these mixed baits were set out iy
groups of five, one trap with each bait, at 12 stations 40 1o
120 yards in several directions from the point of release of
50,000 laboratory-reared house flies. The test area was 4
sandy plot interspersed with small ponds and swamps
The vegetation of grass, rushes and shrubs was luxuriant
and there was much decaying vegetable material in the
swamps and shallow ponds, During the test, day tem.
peratures ranged from 60° to 75° F., the humidity was
high, wind 2 to 12 miles per hour and the sky clear,
Counts of the number of flies trapped by each bait were
made some 18 times during a period of 3 days. The totals
of these counts are shown in table 2. It is recognized that
the “fly factor” of Barnhart & Chadwick (1958) may
have influenced the absolute numbers of flies trapped.

It is apparent that the addition of 19, acetal signifi.
cantly increasés the attractiveness of the malt-alcohol-
skatole mixture to the house fly. This combination thus
becomes the most attractive material yet discovered for
Musea, as indeed it is for Drosophida (West 1961).
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The Influence of Various Levels of Ground Ear Corn and Alfalfa Hay in the Bovine
Diet on the Development of the Face Fly*

J. A. MEYER!, C. M. CHRISTENSEN, anp F. W. KNAPP?
Department of Encomotogy, University of Kentucky, Lsxingion 40506
ABSTRACT
Baviron. Boleel. 7: 829430 (1978)

percent
The physical and chemical make-up of bovine feces has
been shown to vary as high-energy feeds are substituted into
for alfalfa hay or roughage. These variations may
possibly affect the development of face fly larvae. Bay et
al. (1969) studied the influence of maisture content on

ted with grain. Alfalfa hay diets gave moist
but firm feces and poorer face fly development. A low-

poorest face fly development.

A high-grain or high-energy bovine diet produces feces
having a significantly lower pH than feces resulting from a
bovine maintained on pasture or roughage. Tremere ot al.
(1967) monitared ruminal pH of beifers fed predominantly
whaat. They noticed a characteristic drop of pH from 7.2 to
5.0 as the daily intake of wheat increassd.

. Alfalfs bay is regarded as a good source of crude protein
for bovine diets. As high-energy feeds, such as ground ear
corn, are substitused into the ration for alfalfa hay, the crude
protein content of the diet and the feces could possibly de-
crease. It is possible that one or more of these factors could
modify or affect the development of face fly latvae in bo-
vine feces. Ruprah and Treece (1968) reported that face fly
survival was not i y affoceod by the diet soarce of
' the feces in which they were reared. They did not. however,
consider the quantity of grain which the bovine consumed
for the diets tested, Meyer et al. (1978) did not recover face
fly pupae from field-exposed fecal samples originating from
bovines fed a high energy finishing ration, Face fly pupse
were recoverad from grass and an equal mixture of grass
s and grain .

| The objective of this study was to determine the effect of
various quantities of ground esr com and aifalfs hay in a
bovine diet on face fly larval mortality and pupal weight.

Materisls snd Methods

- Two , weighing ca. 340 kg each, were uti-
¢ lized for this study. One received free-choice aifalfa hay
) mod the other increasing quantities of ground ear
comm and free-choice alfalfa hay (treated). The treatsd ani-
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the
mal initially received 0.908 kg of ground ear corn/day.
amount of ground ear corn fed to the trested animal was
incroased at the rate of 0.454 kg every 3 days. Twenty-four
h after the 3rd day of feeding each specific amount of
ground ear com, & single

developing in the treated cow's feces occurred oa 2 conssc-
utive samplings. Bloassays were conducted with recently
hatched 1st-instar face fly larvae obtained from a lsboratory
colony. However, to insure a more homogenous face fly
population for the bicassay, a scparste parent colony was
established, reared from the feves of a cow receiving a first-
cutting aifalfa hay diet. Twenty-five larvas were placed in
each of three 100-g subsamples of the treated and control

were then placed in
an incubator st 85% RH, 28°C, until pupation occurred,
after which time the pupae were counied. The percent mor-
tality of face fly larvae of esch bicassay was recorded.
Three subsamples of cach focal sample were weighed into
previously dried and tared glass crucibles, then dried over-
night st 105°C 10 determine the percent moisture.

The percent crude protein of each fecal subsample and
the percent crude protein of the alfalfa hay and
corn utilized in the study were delermined by the
method of nitrogen detcrmination (Anon. 1960).
each fecal subsample was determined using a

il
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Tabls 1 —Effect of ear corn comsmmption ea fecal pll, porcest melsiure, parcint cruds preodsin, asd face fy larval
whortadty med pegal
pH® % moisturc” % crude prowsin® % morality® ' (lu}l
Giruin
kg/day c T C T c T C T C T
0.908 7.1 6.92 $9.34 87.44 10.18 11.06 40.00 22.68 19.1 234
1.362 7.09 6.81 §9.76 88,35 9.80 11.35 40.00 21.36 19.3 238
1.816 1.27 679 86.38 8574 11.96 14.28 45.36 40.00 3.0 255
2.2 1.36 6.72 36.47 86.22 1242 . 13.13 9.36 4,00 18,8 291
.74 6.92 6.42 3691 83.91 12.15 13.1% 21.36 66.68 2.5 n2
.17 7.02 6.37 B8.05 87.84 12.1% 14,42 12.00 42.68 2.6 302
3.632 7.3 6.33 .M 85.46 12.04 15.24 24.00 20.00 21.2 237
4.085 T.41 6.19 86.23 87.06 10.71 12.94 14.68 14.68 17.8 257
4,540 7.28 6.02 B4.03 86.83 11.65 15.5 10.68 68.00 21.1 20.9
4904 7.25 591 B9 11,91 11.98 12.91 22.68 72.00 21.3 204
5.448 7.19 579 §7.81 86,03 10.76 it.82 33.36 100.00 18.9 _
5.902 7.11 5.58 86.23 5.97 12.66 11.15 36.00 100.00 19.4 —_
A .r.: [ErV——
* Traated,
microflora and not the factor could

have a pH tolerance such as that exhibited by Morgan and
Schmidt (1966) for the hom fly, Heematobia irritans L.
They found no [st-instar horn fly larvas to survive below a
pH of 5.5. It is also possible that face fly larvae are sensitive
to one or more of the organic acids known to accumalste in

pH, therefore it probably did not contribute to face fly larval
mortality or pupal weight variation, Bay ct al. (1969} found
that weights of face fly pupae increased in response (o the
addition of grain to the bovine diet, but they sttributed the
difference 1o the increased moisture content of the grain
feces as with the hay foces. The data in Table 1
suggest that fecal pH could also be a factor influcncing pu-
pal weight.

Kjeldahl analysis of the ration components showed the
ground ear comn to have 16.73% crude peotein and the al-
faifa hay to have 19.08% crude protein. The difference be-
tween these 2 values was probably mot great enough to sig-
nificantly influence the crude protein content of the faces.

A differing complement of ruminal flors exists between
a bovine maintained on alfalfa hay and a bovine maintained
on grain or high energy foeds (Purser and Moir 1939, War-
nec 1965). Valiela (1969) stated that the main’food of in-
sects that occur in decaying organic matier (s probably the

sheep. IX. The effect of of the
rumen in vivo. Austral. J. . 10
Ruprahi, N. W., and R, E. Treoce. 1968. Forther studies on the
effoct of bovine diet on o "
mol, 61: 1147-50.
Tremere, A. W., W, G. Marrill, and J.

2s.
Warner, A. C. L. 1965, Physiology of digestion in the ruminant.
Butterworths. p. 346-59.
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ch trees 1 and 0 tinees sl wontl:ly intervals and 12 times st
wmimanthiy intervals beginning on May 4. Another formula-
tion, containing S0 billion spores per graw, applied to peach trees
in n similar program in 1960 was much moere poowmising, es-
pecially when used in mulliple applications. In Lhe spring of
1961 the average nuuber of live horers per tree was 0 in Lrees
mreated at sewimunthly intervals, 2 in thnse treated ab twonthly
intervals, 14.2 in those treated once, and 19.3 in those that re-
mained untreated.
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Yeomans. 1954, Tle persistence of lindane-chiori-
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.House Fly Breeding in Oak Sawdust and
' Peanut Hulls Used as Bedding in
Calf Pens*

DonaLnp MacCreany and GeorGe F. W. Haextels?

One of the authors (Haenlein) observed in 1960 that there
seemed to be appreciably fewer larvae of the liouse Ay (M uwa
domesiica L.) in ealf pens where ouk sawdust was employed as a
bedding material than in pens where other bedding materials

«te used. Accordingly, tests were begun in July 1801 to check

rther on this observation, Two concrete-flonred pens were
utilized. The pens were cleaned thoroughly and oak sawdust
placed in one and peanut bulls in the other. Four calves of ap-
prozitoetely the sumue size were piaced in each of the pens. Addi-
tional clean bedding was upplied as needed, usually each day.

A time interval of 24 days was allowed for Lthe first two tests,
and & 91-day interval for the third. At the end of aach test, tem-
perature and pH of Uie bedding in each pen were determined.
Abso sswaples of the bedding, approximalely 1,000 cubic inches,
were taken from two locations ulong the sides of each pen. These
were placed in lurge lantern globes, provided with gauze covers
and }” hardwsre cloth bottoms. The lantern globes were then

‘e:: over battery jars partially filled with water. Periadically,
sod pupae were removed from the water and the emeryed
uits taken from the lantern globes.

Alfter bedding snmples were collected, the pens were thoroughly
cleaned in preparation for the next test. T'n reduce pasition hias,
he same type of litter wus not used in either pen in successive
tests,

The resuits of the tests ars summarized in table 1. The first
test showed 26 times as many fies in the peanut-hull bedding ns
in the snwdust, the second, eight times as muny, and the third,
#6 tines as many. Temperatures at the hottom of the bedding
were 10° F. higher where the peanut hulls were used. A tread
toward higher acidity in the pennut-hull bedding was noticeable.

Close observation when the pens were cleaned revealed even
more clearly than the samples the differences in Ay populations
found in the two types of bedding. The following notes made at
the tine each pen was cleaned indicate these differences.

End of Test 1, “August 4. very few larvne observed in the
mwdust pen. One small aren 3 X3 had a fen dozen larvae, This
*as the only concentration noted. The peanut-hull pen had very
lugl conesntrations of pupae in several nreas along the wall {esti-
mated st severl thousands). A great quantity of pupae seen in

the peunut, hulls and only larvae in the sawdust (possibly indi-
. ating slower development). The peanut-hull manure vas hent-
Nz up while the sawdust was wercly warm,”

End of Test 2, “August 28, saw no larvae or pupae in sawvdnst
Pe3. Both larvae aml pupac seen in different sections of the
beanul-hull pen. Not so numerous as on August £
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Table 1.—House fly population, temperature and pH of
sawdust and peanut-hull bedding.

SAWDUNT Praxtr HuLla
Temper- Tewmpers

Ter Lure Fliea 1,000 atyre® Flics. 1,000
Neasen®  (PF) pil Cu. ln.” F) pil Cu. ln.

1 i 144 - m— Bt

2 9o 7.2 49 B2 a.a 289

L] 52 T.8 19 L3 7.3 813
Average 2 T.2-7.0 84 #2.0 8.0-7.5 1,590, 4

* Tat 1, July 17=—Auvgust 4; Test 2, Augusl i==28; Test 3, August 8—FSept.

13,
5 Includes larvae, pupse, and sdults,
® At bottom af bedding.

End of Test 3, “Septernber 18, very few larvae seen in sawdust
pen. The pen with peanut hulls bad one large mass of pupae
(sevaral hundred) in one corner. Smuil concentrations of larvae
seen in many different areas of the pen.”

Thus, both the test samples and general observations indi-
cated & much Jower Ay population in the sawdust substrate. Cer-
Lain speculations can be made as to Lhe choice and /or suitability
of sawdust as a house fly rearing medium. It packs much more
firmly, is far less moist, and does oot heat up a5 do peanut hulls.
Possibly eggs were deposited on the fresh manure in both pens
o the same extent hut the environment may be less suitable lor
larval development in the sawdust. OLher factors such as varying
amounts of tynnin, smmonia, and oxygen may contribute to the
differences in 8y production. From these observations it appears
that the use of sawdust as a bedding malerial would reduce,
rather merkedly, the amount of house fly breeding in areas on &
duiry farm where bedding is allowed to seeumulate {or various
periods of time. For practical, low—cost utilization, ithe sawdust
must be readily available at no great distance from the (arm. It
fails to heal up in winter to the same actent that peanut hulls or
straw bedding do, Thus, to some dairymen it would be less de-
sirable in the winter months. However, in both dry-iot feeding
and loose handling systems its use during the fly breeding season
should be of consideruble value in reducing the house y popula-
tion.

1 Publisked as Miscellansous Paper Xa. 417 with the approval af Lbe Direclor
of the Delaware Agricultural Experiment Station, Publication 326 and Scientifie
A ribche 342 of the Department of Eot Jogz. A ted far publication Febru-
agr 2, 1862,

* Research Professor, Entomalogr, sod Research Associate, Animal and
Poultry Sciences, respectively; Delawmnre Agricultural Experiment Station,
Newark,

A Natural Sex Lure Extracted from
Female Pink Bollworms*

Miurox T. Ouye and B, A. Burr, Entomaiogy Research Division,
Agric. Res. Serv., U.8.D.4.,* Brownsville, Tezas

During investigations conducted on the mating habits of the
pink bollworm (Pectimophora gusaypiella (Saunders!), in prepara-
tion lor later sterilization studies, n characteristic mating be-~
havior of the males was nhserved. Prior to mating, males ex-
hihited a state of excitation (premating dance) including rapid
wing vibrations, with inlermittent upeurving of the abdomen
while stationary or crawling. In observations of 100 individusal
pairs of moths, it was noted thel many males would exhibit the
premmating deuce simultaneously, which was inevitably fallowed
Iy mating of one of the pairs (Ouye & Richmond, unpublished
duta). This same phenomenon was also exhibited by males in 10
groups of 3 pairs of moths, During this period, all lemales re-
winined quieseent except the one femmale about to mate. On one

! Accepted lor publics tion March 2, |#82,
! In conparation with the Texas Agricuit urai Experiment Station,
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& Executive Summary
A. IDENTITY

The technical grade active ingredient (TGALI) is a colorless, crystalline salt that is
prepared by dissolving elemental silver in dilute nitric acid. The end-use product Chrysal AVB,
(EPA Registration Number 72992-R), contains 2.83% silver nitrate and is manufactured by an
integrated process. The product chemistry data submitted by the registrant, Pokon & Chrysal
B.V., satisfies the requirement for product identity.

-

B.  USE/USAGE

Chrysal AVB is a non-food/feed use biochemical pesticide. The end-use product,
Chrysal AVB is plant regulator used as a conditioner and preservative (dip apphcation) for fresh
cut flowers to inhibit the formation of ethylene gas generated by cut flowers. The end-use
product will be used in indoor storage facilities.

C. RISK ASSESSMENT

No unreasonable adverse effects to humans or to the environment are anticipated from
aggregate exposure to silver nitrate when Chrysal AVB is used according to label directions.
This includes all anticipated exposures for which there is reliable information.

B Human Health Risk Assessment
a. Toxicological Endpoints

Mammalian acute toxicology data requirements have been submitted and satisfy the data
requirements to support the registration. Data submitted for Chrysal AVB indicate Toxicity
Category III for acute oral and dermal toxicity (LDs,> 2000 mg/kg males and females
combined). The results of the primary eye irritation study in rabbits indicated Chrysal AVB is
non-irritating (Toxicity Category [V). The primary dermal irritation study in rabbits showed that
Chrysal AVB is only slightly irritating, with resolution by 24 hours (Toxicity Category IV). The
acute inhalation toxicity data requirements were waived at the request of the registrant based on:
Chrysal AVB’s low toxicity demonstrated in the submitted toxicity data; there is only a very
remote possibility that respirable particles will be generated during the use of this product as a
dip; and the toxicity data on silver and its salts, has been throughly reviewed and excepted in a
Reregistration Eligibility Document (RED) on Silver and Silver Compounds.

b. Exposure Assessment

There is no expected dietary exposure and human exposure is expected to be very low
because the product is for use as a dip in the cut flower industry. Moreover the precautionary
label language will adequately mitigate these risks for workers. However, the Agency notes in
the RED for Silver and Silver Compounds issued in 1993 that when excessive amounts of silver
are introduced into the body, tissues become impregnated with silver sulfites, which form a
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complex in elastic fibers. Large amounts of this complex under the skin will give it bluish, grey-
blue, or in extreme cases a black color. This condition is called argyria. Although it is not a
toxic effect and considered a cosmetic effect, argyria is undesirable and usually permanent. The
Agency established a Oral Reference Dose (RfD) for silver at 0.005 mg/kg/day (IRIS 09/01/92).
The RID was based on the Gual and Staud 2-9 year human i.v. 1935 study, with an oral LOEL of
0.014 mg/kg. day, and an uncertainty factor of 3 to account for minimal effects in a
subpopulation which exhibited an increased propensity for development of argyria. A conversion
factor was used to convert intra.venous doses to oral doses (each intra.venous dose of 1 g. is
divided by 0.04, an assumed oral retention factor). No uncertainty factor for less-than-chronic to
chronic duration was needed since the dose has been appointed over a lifetime. The RfD has been
verified (07/18/91 by the Agency (IRIS 09/01/92). Also, the Agency’s Office of Drinking Water
set a Secondary Maximum Contaminant Level (SMCL) of 100 wg/L for silver in drinking water.
According to the Office of Water, the presence of silver in the public water supplies of 100 U.S.
cities was reported to average 2.68 wg/L (2.68 ppb). The Agency’s Office of Water estimates
that a concentration of silver in water of 100 .g/L or 0.1 mg/l will not produce darkening of the
skin and other cosmetic effects associated with argyria. Since the use dilution by weight for
silver in Chrysal AVB is approximately 150 xg/L, the Agency is proposing the use of protective
equipment (gloves made of impermeable material sufficient to cover the hands, wrist and
forearm) to mitigate the occurrence of this condition in persons using silver nitrate as a plant
regulator on flowers.

c. Risk Assessment

The Biopesticides and Pollution Prevention Division (BPPD) has not identified any
subchronic, chronic, immune, endocrine, or nondietary exposure issues as they may affect
children and the general U.S. population. The acute oral toxicity and dermal toxicity risks to
applicators are mitigated as long as the product is used according to label directions. No
toxicological endpoints have been identified, and there is limited exposure to this product when
used according to label instructions. The Agency has considered silver nitrate in light of the
relevant safety factors in the Food Quality Protection Act (FQPA) of 1996 and under the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA) and has determined that there will be no
unreasonable adverse effect from the use of silver nitrate when used as a plant regulator for fresh,
cut flowers.

2. Ecological Assessment
a. Non-target Organisms

Ecological effects data for biochemicals 40 CFR 158.690(d) - - §154.6 thru §154-11, are
conditionally required for indoor and greenhouse use patterns. Although no ecological effects
toxicological endpoints were identified by the registrant and no studies were submitted for review,
the Agency has investigated short term toxicity studies on various animal species with elemental
silver and silver compounds identified in the RED for Silver and Silver Compounds issued in
1993. Given the indoor use pattern for Chrysal AVB and the explicit disposal instructions for
spent product, these precautionary labeling statements are expected to adequately mitigate risks
to fish and aquatic organisms. The Agency is not requiring data for other non-target organisms
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(birds, mammals, and insects) based on the minimal environmental exposure to Chrysal AVB.

¢. Environmental Fate

Environmental fate studies are not required for biochemical pesticides unless triggered by
adverse effects to non-target organisms. Further, the use of Chrysal AVB in enclosed areas
(greenhouses and indoor cut flower storage areas) minimizes the chances of exposure for non-
target organisms. '

d. Risk Assessment

Risk to non-target organisms is expected to be minimal due to the low probability of
exposure to the environment. Moreover specific precautionary labeling for fishvand aquatic
organisms and product disposal instructins should prevent exposure to drinking water and
groundwater supplies. As a result, BPPD believes that the use of Chrysal AVB according to label
use directions should result in no significant adverse effects to wildlife and the environment.

D. DATA GAPS / LABELING RESTRICTIONS
There are no data gaps or labeling restrictions. Because Chrysal AVB ‘s Toxicity Category
ITI for acute oral toxicity, acute dermal toxicity, and it’s high fish toxicity, explicit precautionary
labeling are required to mitigate risks associatéd with the proposed uses (see Labeling Rationale).
II. OVERVIEW
A. ACTIVE INGREDIENT OVERVIEW
Common Name: Silver Nitrate
Chemical Name: Silver Nitrate, AgNO,
Trade and Other Names: Chrysal AVB

OPP Chemical Code: 72503

Basic Manufacturer:

Pokon & Chrysal B.V. U.S. Agent: James Kaplin
Gooimeer 7 Pokon & Chrysal
1411 DD Naarden 3063 NW 21* Street

The Netherlands Miami, Florida 33172
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B. USE PROFILE

The following is information on the proposed use with an overview of use sites and
application methods.

Type of pesticide: Biochemical Plant Regulator
Use Sites: Cut flowers in indoor storage facilities.
Target: Ethylene gas generated by cut flowers.
Formulation Types: Soluble Concentrate (liquid)

Methods and Rates of Application: Mix Chrysal AVB with water at the rate of 1
ml per quart of water in a non-metallic container.

Use Practice Limitations: Specific pesticide disposal statements to neutralize
pesticide residuals in order to mitigate surface water contamination are contained
on the product label.

Timing: Place flowers in prepared solution immediately after cutting for a
minimum of 2 hours and a maximum of 72 hours. Lilies should be treated for a
minimum of 4 hours and a maximum of 36 hours.

C. ESTIMATED USAGE

This is the first registered use for this product. Usage will depend on acceptance in the
marketplace by commercial flower distributors.

D. DATA REQUIREMENTS

The data requirements for granting this registration under Section 3(c)(5) of FIFRA have
been reviewed by BPPD. The mammalian toxicology, product chemistry, and ecological effects
data requirements for Chrysal AVB, active ingredient silver nitrate, have been fulfilled. Product
analysis data requirements are adequately satisfied.

E. REGULATORY HISTORY

Silver nitrate was first registered as a pesticide by the United States Department of
Agriculture in1962. On October 31, 1962 a registration was granted to U.S. Movidyn
Corporation for, AG 1227 For Control of Micro-organisms (EPA Reg. No. 4855-6), to control
slime-forming bacteria and mold in paper mills/water systems. This registration, along with four
other product registrations containing silver nitrate as an active ingredient, were canceled on July
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1, 1987 as a result of an Agency initiated generic data call-in, for which the registrants declined to
provide data to support the continued registration of their products.

A Reregistration Eligibility Document (RED) for Silver and Silver Compounds was issued
by the Agency in 1993 that stated silver and silver compounds (e.g. silver nitrate) were eligible
for reregistration. On June 3, 1997 the Agency granted a registration to Active-Carb Ltd. for
Active-Carb Ltd. Type: PKU 47/25, (EPA Reg. No. 70639-3), active ingredient silver nitrate, for
control of gram-positive and gram-negative pathogenic bacteria in potable water. On July 21,
1998 this registration was canceled by the Agency for non-payment of registration fees.

As a result of an inquiry by the registrant, Pokon & Chrysal B.V., dated May 11, 1998, the
Biochemical Classification Committee of BPPD on November 23, 1998 determined that the
active ingredient silver nitrate in Chrysal ABV was a biochemical pesticide. (Seg F., below). The |
classification of silver nitrate as a biochemical pesticide allows for an abbreviated registration
process. Biochemical pesticides generally have non-toxic modes of actions, are naturally
occurring and are used at low application rates. They can be registered using a reduced data set
as specified in 40 CFR 158.690. :

On December 9, 1999 the Agency received an application from Pokon & Chrysal B.7. to
register Chrysal AVB active ingredient silver nitrate. Although the active ingredient has been
previously registered as a pesticide, BPPD is treating this registration action as a registration of a
“new chemical”since there are no current registrations. A Notice of Receipt of the Application for
a n active ingredient not currently registered as a pesticide was published in the Federal Register
on September 11, 2000 (FR Vol. 65, No. 176,"Page 54850) with a 30-day comment period. Two
comments were received as a result of this publication and are discussed in section IV .(B.)
(Regulatory Position).

F. CLASSIFICATION
On November 23, 1998, the Biochemical Classification Committee of BPPD determined
that Chrysal ABV (active ingredient silver nitrate) is a biochemical because it is natural occurring

and has a non-toxic, indirect mode of action (i.e., inhibition of the generation of ethylene gas in
fresh cut flowers to avoid premature shrinking or dropping of buds and blooms.).

G. FOOD CLEARANCES/TOLERANCES

A numeric tolerance or exemption from the requirement of a tolerance is not needed
because there are no food uses associated with the registration of Chrysal ABV.
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IT1. SCIENCE ASSESSMENT
A. PHYSICAL/CHEMICAL PROPERTIES ASSESSMENT
All product chemistry data requirements for Chrysal ABV are satisfied.
1. Product Identity:

The active ingredient of Chrysal ABV consists of a 2.83% silver nitrate solution and is
manufactured by an integrated system.

2. Mode of Action:
Chrysal ABV is used to prevent the formation of ethylene gas by cut flowers to avoid the
premature shrinking or dropping of buds and blooms.
3. Physical and Chemical Properties Assessment
The physical and chemical characteristics of the end-use product Chrysal ABV were

submitted to support the registration. They are summarized in Table 1 - - PRODUCT
CHEMISTRY DATA.
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Table 1 - - Summary of Product Chemistry Data - End Use Product.
Guideline Study Results MRID No.
No.
151B-10 Product Identity EP contains 2.83% silver nitrate CAS No. 449918-01
7761-88-8; 1.80%Ag" 449918-02
151B-11 Manufacturing 449918-01
Process 449918-02
151B-12 Discussion of Chrysal ABYV is produced by dissolving and 449918-01
formation of mixing the active and inert ingredients. No . | 449918-02
unintentional impurities are formed during the production :
ingredients process. :
151B-13 Analysis of Samples | Preliminary 5 batch product analysis was 449918-01
conducted with ICP-technique (AES). 449918-02
Results of this study showed that the average
sliver content was consistent with the nominal
silver content on the confidential statement of
formula.
151B-15 Certification of The certified limits for silver nitrate agree
Limits with the product label. The proposed upper- 449918-01
lower limits of all of the ingredients are 449918-02
within guidelines recommended in OPPTS
830.1750.
151B-16 Analytical Method | The Official Methods of Analysis of the
Association of Official Analytical Chemists 449918-01
| (fifth edition, 1990) were submitted for the 449918-02
analytical method for enforcement. Ag*is
determined by atomic adsorption
spectrophotometry.
151B-17(a) | Color Transparent 449918-01
449918-02
151B-17(b) | Physical State Liquid | 449918-01
N | 449918-02
151B-17(c) | Odor None 449918-01
449918-02
151B-17(d) | Melting Point Not applicable; product is not a solid. 449918-01
; 449918-02
151B-17(e) | Boiling Point 100°C 449918-01
449918-02

30



Page 10 .

151B-17(f) [ Density 1.247 g/mL 449918-01
449918-02
151B-17(g) [ Solubility Soluble in water. 449918-01
449918-02
151B-17(h) [ Vapor Pressure Not required for end-use products.

151B-17(1)) | pH 5.7 449918-01
449918-02
151B-17G) Stability Stable in a cool dark, frost-free place in the 449918-01
original tightly closed container. 449918-02
151B-17(k) | Flammability Not flammable. ‘ 449918-01
* | 449918-02
151B-17(1) | Storage stability At least 2 years in unopened packaging, if 449918-01
kept in a dark, cool and frost-free place. 449918-02
151B-17(m) | Viscosity Not reported. ' 449918-02

151B-17(n) | Miscibility Not applicable, product is not an emulsifiable

concentrate and is not likely to be diluted with | 449918-02
petroleum solvents.

151B-17(0o) | Corrosion Not corrosive to glass or plastic, but may be
characteristics corrosive to metals; however, metal 449918-01
containers are prohibited in Directions for 449918-02
Use of this product,

B. HUMAN HEALTH ASSESSMENT

The acute toxicity information submitted in support of the application for registration of
the end-use product Chrysal ABV, which has the active ingredient, silver nitrate, adequately
satisfies the requirements set forth in 40 CFR 158.690(¢) - - Biochemical pesticide for non-food
use indoor uses. The overall toxicological risk from human exposure to silyer nitrate in Chrysal
ABV is considered negligible. See appendix A.

1. Toxicology Assessments for End-use Products
Adequate mammalian toxicology data conducted with the end-use product are available
and support registration of the product, Chrysal ABV, containing the active ingredient silver
nitrate. Refer to Table 2 - - Summary of Acute Toxicity Data Requirements: End-Use Product.

a. Acute Toxicity

The registrant submitted acceptable acute toxicity studies and requests for waivers for
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certain requirements. Refer to Table 2. Summary of Toxicity Data Requirements: End-use
Product.

Acute Oral Toxicity Study in Rats

Ten rats (5 of each sex) were given a single dose of 2,000 mg/kg of the test material by
oral gavage. The test was carried out according to OECD guideline No. 401 (1987), “Acute Oral
Toxicity.” The test animals were observed for clinical signs and mortality. All rats survived
throughout the study, appeared active, and healthy. All rats gained weight during the study. No
gross abnormalities were observed. The LD;, was greater than 2,000 mg/kg; Toxicity Category
. N

cut al Toxicity Study in Rats

Ten rats (5 of each sex) received a single dose of 2,000 mg/kg of the test material applied
uniformly to the clipped back and flank (approximately 10% of the body surface) and the test site
semi-occluded for 24 hours. The test was carried out according to OECD guideline No. 402
(1981), “Acute Dermal Toxicity.” The test animals were observed for clinical signs and mortality
frequently on the day of dosing and at least daily thereafter for 14 days. All rats survived
throughout the study, appeared active, and healthy. All rats gained weight during the study. No
gross abnormalities were observed. The LDy, was greater than 2000 mg/kg; Toxicity Category III.

Acute Inhalation Toxicity

The registrant, Pokon & Chrysal B.V., requested a wavier for conducting acute inhalation
toxicity study with Chrysal ABV based on the following criteria: (1) There is virtually no
possibility that respirable particles will be generated during use of this product; (2) Data reviewed
by the Agency on Chrysal ABV demonstrates the product’s low acute toxicity; (3) The toxicity of
silver and silver compounds (i.e., silver nitrate) has been throughly investigated by the Agency
and is well understood and documented in the RED for Silver and Silver Compounds issued in
1993, and in the open literature. The Agency agrees with the registrant and the waiver request is
acceptable.

Prim e Irritati tudy in Rabbit

Three rabbits (one female and two males) were given a dose of 0.1 ml of test substance.
The test was carried out according to OECD guideline No. 405 (1987), “Acute Eye
Irritation/Corrosion.” The Draise method for scoring eye irritation and the Kay and Calandra
method for interpreting the results of eye irritation tests were used. No corneal opacity, iritis, or
conjunctival irritation were noted on any of the rabbits. The average ocular irritation index was 0.
This classifies the test material as non-irritating; Toxicity Category IV.

82




Page 12

Pri itation Study in Rabbits

Three rabbits were given a dose of 0.5 mL of test substance, and covered with semi-
permeable dressing. The test was carried out according to OECD guideline No. 404 (1981),
“Acute Dermal Irritation/Corrosion.” The Draize method was used for scoring the results. Very
slight erythema was noted on 2 out of 3 rabbits one hour after patch removal that was resolved by
day 7. Onme rabbit had very slight erythema one hour after patch removal with resolution by 24
hours. Slight edema was noted on one rabbit one hour after patch removal that reduced to very
slight by 24 hours and cleared by 48 hours. One rabbit had very slight edema one hour after patch
removal with resolution by 24 hours. Primary irritation index was 0.8; Toxicity Category I'V.

ersensitivity - Wavier Request for F tin

The registrant, Pokon & Chrysal B.V., requested a waiver for conducting a
hypersensitivity study with Chrysal ABV based on the following criteria: (1) The results from a
sensitization study with silver thiosulfate in guinea pigs (maximization test) indicate that the
substance is a non-sensitizer; (2) The toxicity of silver and silver compounds has been thoroughly
investigated by the Agency, is well understood and documented in open literature, and the RED
for Silver and silver compounds which specifies that all requirements for acute toxicity testing on
silver nitrate have been waived by the Agency, and (3) data submitted to the Agency on Chrysal
ABV demonstrates the product’s low toxicity. The Agency agrees with the registrant and the
waiver request is acceptable. However, it should be clearly understood by the registrant (and
future registrants) that all incidents of hypersensitivity must be reported to the Agency (40
CFR §158.690(c)). '

Table 2 - - Summary of Acute Toxicity Data Requirements: End-Use Product

Guideline Study Results MRID No.
No.
152.10 Acute Oral Toxicity LDy > 2000 mg/kg (males, females 449918-03

combined). Toxicity Category III.

152.11 Acute Dermal Toxicity LDy, > 2000 mg/kg (males, females 449918-04
combined). Toxicity Category IIIL. .

152.12 Acute Inhalation Toxicity | Waived

152.13 Primary Eye Irritation Not an irritant. Toxicity Category IV 449918-05
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152-14 Primary Dermal Irritation | Very slight erythema on 2 out of 3 rabbits 1 449918-06
hour after patch removal that persisted
through 72 hours with resolution in 7 days;
very slight erythema on 1/3 rabbits 1 hour
after patch removal with resolution by 24
hours; slight edema on 1 rabbit 1 hour after
patch removal that reduced to very slight by
24 hours and cleared by 48 hours; very slight
edemna on 1/3 rabbits 1 hour after patch
removal with resolution in 24 hours. Toxicity

1 Category I'V.
152-15 Dermal Sensitization Waived
| "
| b. Mutagenicity, Developmental Toxicity, and Immune Response

Studies to detect genotoxcity are only conditionally required for terrestrial, non-food use
biochemical pesticides. 40 CFR 158.690.(c)(v) indicates that these studies .are required if use is
likely to result in significant human exposure, or if the active ingredient or its metabolites are
structurally related to known mutagens or belong to a class of chemical compounds which
contains known mutagens. The registrant requested a waiver of these studies based on the human

. exposure to the active ingredient (silver nitrate), when used in accordance with the label
instructions in cut flower storage and processing areas, is anticipated to be very low due to the
low application rates and protective gloves for.workers. In addition, the active ingredient is not
structurally related to a known mutagen, nor does it belong to a class of known mutagens. Since
silver nitrate has been registered for approximately 30 years with significant human exposure and
no reports of adverse effects. The Agency is granting a waiver for requiring these studies.

. . The Agency is not requiring the immune response study because of the low anticipated
human exposure from labeled uses and no because there are no reports of adverse effects in
humans after many years of significant human exposure. However, any incidents of
hypersensitivity resulting from the labeled uses must be reported in accordance with 6(a)(2) of
FIFRA. If such reports occur, this data (immune response studies) may be required at that time.

c. Subchronic Toxicity
The 90-Day Feeding Study was not required because of the non-food use proposed for
Chrysal ABV, active ingredient silver nitrate. Additionally, the 90-Day Dermal and Inhalation
Toxicity studies are not required because the proposed use pattern, a conditioner (dip application)
for cut flowers, does not result in prolonged exposure at concentrations that are likely to be toxic.
d. Chronic Exposure and Oncogenicity Assessment
. Chronic exposure studies are conditionally required to support non-food uses only if the

potential for adverse effects are indicated based on (1) the subchronic effect levels established in
Tier I subchronic oral, inhalation, or dermal studies, (2) the pesticide use pattern, or (3) the
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frequency and level of repeated human exposure that is expected. Oncogenicity studies are
required to support non-food uses only if the active ingredient or any of its metabolites,
degradations products, or impurities produce, in Tier [ studies, morphologic effects in any organ
that potentially could lead to ncoplastic changes. The Agency has determined that the triggers for
chronic exposure and oncogenicity studies were not met.

e. Effects on the Endocrine System

EPA is required under the FFDCA, as amended by FQPA, to develop a screening program
to determine whether certain substances (including pesticide active and other ingredients) “may
have an effect in humans that is similar to an effect produced by a naturally-occurring estrogen, or
other such endocrine effects as the Administrator may designate.” Following the
recommendations of the Endocrine Disruptor Screening and Testing Advisory Committee
(EDSTAC), EPA determined that there was scientific basis for including, as part of the program,
the androgen and thyroid hormone systems, in addition to the estrogen hormone system. EPA
also adopted EDSTAC’s recommendation that the Program include evaluations of the potential
effects in wildlife. For pesticide chemicals, EPA will use FIFRA, and to the extent that effects in
wildlife may help determine whether a substance may have an effect in humans, FFDCA authority
to require the wildlife evaluations. As the science develops and resources allow, screening and
additional hormone systems may be added to the Endocrine Disruptor Screening Program
(EDSP).

Based on the weight of evidence of available data, no endocrine system-related effects
have been identified for silver nitrate, the active ingredient in Chrysal ABV.

2. Dose Response Assessment.

No toxicological endpoints are identified.

3. Dietary Exposure and Risk Characterization

Dietary exposure is unlikely to occur because of the non-food use of the end-use product, a
conditioner(dip application) for fresh, cut flowers to inhibit the generation of ethylene gas that
causes wilting and bud drop. In the absence of any toxicological endpoints, risk from
consumption of silver nitrate residues is not expected for the general population including infants
and children.

4. Occupational, Residential, School and Day Care Exposure and Risk Characterization

Significant human exposure to silver nitrate is not expected in residential, school and day
care facilities from the use of silver nitrate as a cut flower treatment.

a.. Occupational Exposure

Based on its low toxicity and its use on cut flowers intended solely for aesthetic purpose,
Chrysal ABV is not subject to the Worker Protection Standards (WPS), i.e., greenhouse workers.
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Moreover the possibility for oral and dermal exposures are mitigated as long as the product is
used according to label directions. The Agency notes in the RED for Silver that when excessive
amounts of silver are absorbed, tissues become impregnated with silver sulfites, which form a
complex in elastic fibers. Large amounts of this complex under the skin will give it bluish, grey-
blue, or in extreme cases a black color. This condition is called argyria. Although it is not a toxic
effect, argyria is undesirable and usually permanent. To this end, the Agency is requiring the use
of protective equipment (gloves made of impermeable material sufficient to cover the hands, wrist
and forearm) to mitigate the occurrence of this condition.

. b. Residential, School and Day Care Exposure and Risk Characterization
No indoor residential, school, or day care uses are currently proposed for products
containing silver nitrate. Human exposure should not occur in these areas.

' 5. Drinking Water Exposure

Exposure to silver nitrate is not expected. Product labeling regarding disposal of spent
product directs the users to follow specific disposal practices designed to chelate silver nitrate
from solution and offer it for waste recycling. Also, there is specific label restrictions prohibiting
the disposal of wastes in a municipal sewage system.

. 6. Acute and Chronic Dietary Risks for Sensitive Sub-populations Particularly Infants and
Children

There are no food uses associated with the proposed use of Chrysal ABV, active ingredient
silver nitrate. Therefore, the acute dietary risks should be negligible based on lack of exposure.

7. Aggregate Exposure from Multiple Routes Including Dermal, Oral, and Inhalation

. Aggregate exposure would primarily occur to floral workers handling cut flowers through
dermal and eye irritation routes. Risks associated with the dermal and eye irritation aggregate
exposure of silver nitrate are measured via the acute toxicity studies submitted to support
registration of Chrysal ABV. Results of the acute oral and dermal toxicity studies indicated low
toxicity (Toxicity Category III) and primary eye irritation and primary dermal irritation (Toxicity
IV). Based on these results, the anticipated risks from oral and dermal toxicity, as well as eye
irritation are considered minimal. The inhalation toxicity (Category IV) was waived because of:
low toxicity of silver nitrate; there is virtually no probability that respirable particles will be
generated during the labeled uses of Chrysal ABV; and the toxicity of silver and silver compounds
is well understood and documented by the Agency in the RED for Silver and Silver Compounds
(1993). Therefore, the risks from aggregate exposure to silver nitrate via oral, dermal and eye
exposure are a compilation of three low risk exposure scenarios and are considered negligible.

8. Cumulative Effects

The toxicity of silver and silver compounds is well understood and documented by the
Agency in the RED for Silver (1993). Silver nitrate is not toxic. Therefore, there would be no
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expected cumulative effects from common mechanisms of toxicity.

C. ENVIRONMENTAL RISKS
1. Ecological Effects Hazard Assessment

The end-use product, Chrysal AVB, is intended for use in non-food indoor areas. When
used according to label directions, no direct exposure of birds, fish, aquatic organisms, and non-
target species is expect to occur. Although no non-target organism toxicology studies were
submitted by the registrant, the Agency has investigated short term toxicology studies on various
animal species with silver nitrate identified in the RED for Silver and Silver Compounds issued in
1993. Silver and silver compounds, such as silver nitrate, are known to be
highly toxic to fish and aquatic organisms. The RED specified that certain precautionary labeling
is appropriate to mitigate risks for fish and aquatic organisms. Given the indoor and greenhouse
uses for the end-use product, Chrysal AVB, precautionary product labeling regarding fish toxicity
and disposal of spent product is expected to adequately mitigate risks to fish and aquatic
organisms. Refer to [V. RISK MANAGEMENT DECISION, C. Labeling Rationale.

2. Environmental Fate and Groundwater Data

The RED for Silver and Silver Compolnds determined that products containing silver and
silver compounds are not to be applied in marine/estuarine environments or oil fields. Discharge
of silver-containing effluents into lakes, streams, ponds, estuarinies, oceans or other waters are
subject to National Pollutant Discharge Elimination Systems (NPDES) permit restrictions. In
addition, waters treated with silver as a pesticide cannot be discharged into sewage systems
without notifying the sewage plant authority. Again, given the indoor and greenhouse uses for the
end-use product, Chrysal AVB, specific precautionary product labeling regarding disposal of spent
product is expected to adequately mitigate environmental and groundwater risks. Refer to IV.
RISK MANAGEMENT DECISION, C. Labeling Rationale.

3. Ecological Exposure and Risk Characterization

Minimal potential for exposure exists to non-target wildlife as a result of this proposed use
of silver nitrate in the end-use product, Chrysal ABV.

D. EFFICACY DATA

No efficacy data was required at this time because no public health uses are involved.
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IV. RISK MANAGEMENT DECISION

Section 3(c)(5) of FIFRA provides for the registration of new active ingredients if it is
determined that (A) its composition is such as to warrant the proposed claims for it; (B) its
labeling and other materials required to be submitted comply with the requirements of FIFRA; (C)
it will preform its intended function without unreasonable adverse effects on the environment and
(D) when used in accordance with widespread and commonly recognized practice it will not
generally cause unreasonable adverse effects on the environment.

To satisfy criteria “A” above, silver nitrate in the product Chrysal ABV is not expected to
cause unreasonable adverse when used according to the label instructions. Criteria “B” is satisfied
by current label and by data presented in this document. It is believed that this pesticidal active
ingredient will not cause any unreasonable adverse effects, will extend the life and preserve cut
flowers through the mitigation of ethylene gas as claimed in satisfying Criteria ¥C.” Criteria “D”
is satisfied by the data submitted and the low exposure to the product when used according to
label directions.

Therefore, silver nitrate is eligible for registration. Registered uses are listed in Table 3 --
Use Sites For The Product, in Appendix A.

B. REGULATORY POSITION

The Agency received several comments from two commentors in response to the FR
Notice of Receipt of a New Active Ingredient published September 11, 2000 (FR Vol. 65, No.
176, p 54850). These comments were directed to issues regarding the classification of silver
nitrate as a biopesticide and toxicity to humans and the environment with respect to the release of
silver nitrate residues into the ecosystem.

One commentor stated that silver nitrate is not a naturally occurring material, and,
therefore, is not a “biological pesticide”. Also this commentor mentioned that silver nitrate does
not appear to fall within the three major categories of biopesticides recognized by the Agency.

Both respondents to the FR Notice presented comments about the toxicity of silver nitrate
to humans, particularly from the ingestion of drinking water contaminated with silver nitrate.
Both respondents also expressed concern about the toxic effect on the environment through the
release of silver nitrate contaminated wastes. One commentor noted that silver nitrate has been
designated as a hazardous substance under both the Clean Water Act and RCRA
(40CFR§261.24). Further, this commentor stated that federal, state, and local regulations often
limit the amount of silver nitrate that can be discharged into state waters or sewage systems. They
offered the regulations of the Sewage and Waste Control Ordinance of Metropolitan Water and
Reclamation District of Greater Chicago as an example, which prohibits silver nitrate discharges

. into sewage waters and state waters in excess of 0.1 ppm.
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[n response to the issues raised by these comments, the Agency presents the following:
- Classification determination.
- Hazard identification (acute toxicity, etc.).
- Drinking water contamination.

On November 23, 1998 the Biochemical Classification Committee of BPPD determined
that silver nifrate is a biochemical pesticide. This determination was based first on the
committee’s confirmation that the regulation of the formation of ethylene gas has historically been
considered a pesticidal activity and that the silver nitrate is actually inhibiting the production of
ethylene, which is in turn producing the desired effect (i.e., prevention of bud drpp and wilting
caused by ethylene generated by the cut flowers). The committee also concluded that this action
(i.e., the prevention of the generation of ethylene gas by cut flowers) is pesticidal and that the
FIFRA definition of a pesticide (growth regulator (40 CFR 152.3(k)(1)) does not preclude an
indirect mode of action. Moreover, the Silver RED stated that silver is a naturally occuring
element which can be found as the native metal or combined with other elements in distinct
mineral phases. In making their final determination, the classification committee also noted that
silver nitrate natural occurance in and non-toxic mode of action, thus making it a biochemical

pesticide. l

The Agency is aware of the issues relating to drinking water contamination from
pesticides. The RED for Silver and Silver Compounds issued in 1993 specifically prohibited the
application and discharge of compounds containing silver in marine/estuarine environments or oil
fields in order to protect groundwater. The proposed uses of this silver nitrate product are indoor
and greenhouse types of use. While the registrant, Pokon Chrysal BV, did not submit data
concerning ecological and environmental effects, the Agency feels that these issues are adequately
addressed via the precautionary labeling statements required by the RED for silver and silver
compounds.

“This pesticide (product) is toxic to fish and aquatic organisms.”

“Do not discharge effluent containing this product into lakes,
streams, ponds, estuaries, oceans or other waters unless in .
accordance with the requirements of a National Pollutant Discharge
Elimination System (NPDES) permit and the permiting authority
has been notified in writing prior to discharge. Do not discharge
effluent containing this product in to sewer systems without
previously notifying the local sewage treatment plant authorities.
For guidance, contact your State Water Board or Regional Office of
EPA.”
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Moreover, to further mitigate any inadvertent introduction of silver nitrate into the
ecosystem from the proposed pesticidal uses of the Chrysal ABV, the product labeling includes
specific disposal instructions for spent product and wastes and equipment designed to chelate
silver nitrate out of spent solutions so that they can be recycled.
1. Conditional/Unconditional Registration

All data requirements are fulfilled and BPPD recommends unconditional registration of
silver nitrate.

j 2. CODEX Harmonization

There are no CODEX harmonization considerations since there 1S no food use associated
with this registration. v

3. Non-food Registrations

There are no non-food issues at this time. The non-food uses are listed in Appendix A,
Table 4.
4. Risk Mitigation

Apart from the dermal exposure and the environmental concerns addressed above, there
are no significant risk mitigation issues. Risks to floral workers and arrangers are mitigated by
the required precautionary statements in the product labeling. Although short term exposure to
silver nitrate may stain or the darken skin and long term exposure to silver nitrate may cause
argyria in humans, this effect is only cosmetic and is not harmful to health. To this end, the
Agency is requiring floral workers to wear gloves made of impermeable material sufficient to
cover hands, wrist and forearms.

It is also the Agency’s position, that specific product labeling requirements regarding
toxicity to fish and aquatic organisms and product disposal adequately mitigate potential
ecological and environmental risks. Refer to IV. RISK MANAGEMENT DECISION, C. Labeling
Rationale.

5. Endangered Species Statement
The Agency recognizes that the use of silver nitrate will cause no effect to endangered species
because of its use pattern and low toxicity and limited exposure to non-target organisms.
C. LABELING RATIONALE
It is the Agency’s position that the product labeling proposed in this document for Chrysal

ABYV, active ingredient silver nitrate, complies with the current pesticide label requirements for
biochemicals at 40 CFR 156.10.
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1. Human Health Hazard
a. Worker Protection Standard

This product does not come under the provisions of the Worker Protection Standards
(WPS).
b. Non-worker Protection Standard.

There are no non-WPS human toxicity issues. However, the Agency notes that there is a
cosmetic issue that is undesirable and easily prevented; when excessive amounts of silver are
absorbed, tissues become impregnated with silver sulfites, which form a complex in elastic fibers.
Large amounts of this complex under the skin will give it bluish, grey-blue, or in extreme cases a
black color. This condition is called argyria. Although it is not a toxic effect, argyria is
undesirable and usually permanent. To this end, the Agency is proposing the use of protective
equipment (gloves made of impermeable material sufficient to cover the hands, wrist and forearm)
to mitigate the occurrence of this condition.

The use directions of this product must bear the following statement:

“This product may stain exposed skin. To prevent skin staining, workers mixing
solution and handling treated flowers should wear gloves made of impermeable
material sufficient to cover hands, wrists and lower forearms.”

c. Precautionary Labeling

The Agency has examined the toxicological data based for Chrysal ABV and silver and it’s
compounds and concluded that the proposed precautionary labeling (i.e., Signal Word, First Aid
Statement, Environmental Hazards, Disposal Statements and other label statements) adequately
mitigate the risks associated with the proposed uses.

End-Use Product Pesticide disposal labeling:

“Neutralization is necessary, because the residual solution contains tiny
traces of silver which may not be drained off into the surface water. The
neutralization should be done with the aid of the enclosed neutralization
material. Use the following procedure™

;3 Put the residue in a container used exclusively for this purpose

b. Add the contents of one stachet of neutralizing powder per 100
liters of residual solution and stir.

c. After this treatment leave the liquid for one day. A grey-black
deposit will be formed at the bottom.

d. The water above the drain-pipe level can then be drained off.
Contact federal, state, local or Tribal authorities to obtain license for
disposal of this water.
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e. The remainder of the water and silt may not be drained off, but must
be removed to a depot for industrial waste.

End-Use Product Precautionary Labeling: “CAUTION. Harmful if shallowed. Harmful if
absorbed through skin. Causes moderate eye irritation. Avoid contact with skin, eyes or clothing.
Wash thoroughly with soap and water after handling and before eating, drinking, chewing gum, or
using tobacco. Remove and wash contaminated clothing before reuse. Wear: Long-sleeved shirt
and long pants. Socks, Shoes, and Gloves. Avoid contact with eyes or clothing. Wear protective
eyeware.”

d. Spray Drift Hazard

No spray drift advisory statement is necessary for this product. ',:

2. Environmental Hazards Labeling

End-use Product Environméntal Hazards Labeling: “This product is toxic to fish. Do not
discharge effluent containing this product into lakes, streams, ponds, estuaries, oceans or water
unless in accordance with the requirements of the National Pollutant Discharge Elimination
System (NPDES) permit and the permitting authority has been notified in writing prior to
discharge. Do not discharge effluent containing this product to sewer systems without previously
notifying the local sewage treatment plant authority. For guidance contact your State Water Board
or Regional Office of EPA.” '

3. Application Rate
The product should be mixed and applied in the following manner:

1. Mix 1 ml of solution per quart of water in a non-metallic container. The contents of the
screw cap 1s 1.2 US fl. Oz. (35 ml).

2. Solutions should be prepared for immediate use or for daily needs.

3. Place flowers in prepared solution immediately after cutting for a minimum of 2 hours
and a maximum of 72 hours. Lilies should be treated for a minimum of 4 hours and a
maximum of 36 hours.

4. Solution can be used for up to one week before needing replacement.

92




D. LABELING

(1) Product name: Chrysal ABV

Active ingredient:

Siver NITEE ...cvminmnonmmssaivgm 2.83%
Inert INGredients .......ccvuvivvereerivneerssseereenses 97.17%

The product label shall contain the following information:

- Product Name S
- Ingredient Statement B
- Registration Number

- “KEEP OUT OF REACH OF CHILDREN"

- Signal Word (CAUTION) :

V. ACTIONS REQUIRED BY REGISTRANTS

Reports of incidences of adverse effects to human or domestic animals under FIFRA,
Section 6(a)2 and incidents of hypersensitivity under 40 CFR Part 158.690(c), guideline reference
number 152-16. ’

VI. APPENDIX A

Table 3 - Use sites for the product

Product Name Use Sites Official Date
Registered

Chrysai ABYV Standard spray carnations and other ethylene sensitive cut
flowers: Achillea, Aconitum, Agapanthus, Alstroemeria,
Anethum, Antirrhinum, Aquilegia, Asclepais, Aster, Astrantia,
Brodiaea, Campanula, Celosia, Centaurea, Chelone, Crocosmia, _
Delphinium, Dendrobium, Dianthus, Dicentra, Doronicum,
Eremurus, Euphorbia, Eustoma, Freesia, Gentiana, Gladiolus
nana, Gypsopilia, Ixia, Kniphofia, Latthyrus, Lavatera, Lulium,
Matthiola, Oncidium, Phlox, Physostegia, Rudbecka, Saponaria,
Scabiosa, Sidalcea, Silene, Solidago, Solidaster,
Symphoricarpus, Trachelium Trolliuos en Veronica..
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.I]I. SCIENCE ASSESSMENT
A, Physical Chemistry Assessment
; 1 Product Chemistry

Silvexisanannailyoccuning element which can be found as the native
metal or combined with other elemtents in distinct mineral phases. Its
physical chemistry propertiss are widely reported in the publishad
scientific hterature. Thcphyncalxndchcmmlchﬂm“ofﬁlver

are detailed below:

: Chemical Name: Silver
Molecular Weight: 107.868 2
% Color: Metallic S
Physical State: Solid A
QOdor: Nones
Melting Point: 960.5° C
- Boiling Point: 2000° C :
Density: 10.49 g/mlL at 15° C
Solubility: Not soluble in water
. Vapor Pressure: N/A
Dissociation Constant: N/A
Oct/Water Part. Coeff: N/A
pH: N/A
Stability: Stable to sunlight and metal/metal ions
.. The Agency has dstermined through the review of available data that
- elemental silver per s¢ is not isolated during the mamufacturing process,
nor is it used during the manufactnring process, and that the appropriate
- data submitted to support the mannfactured products (MP) and ead use
products (EP) will satisfy the generic product chemistry data requircments.
2. Residue Chemistry
The pature of the residue in plants and animals is not applicable, since
treated water is used solely for human consumption, aad is not directly applied
to plants or consumed by livestock. Adsquate analytical methodalogy is available
for the determination of silver jons in water; the most common approach is the
use of atomic absorption methods. Storage stability is not an issue for silver ions
. in water, since analytical methods determine total silver residues.
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compounds may cause mild allergic reactions such as a rash, swelling, and
inflammation in scasitive people (U.S. DHHS # '1'?-90-24 1990).

b. Animal Toxicology

(1)  Acute Toxicity

A single oral dose of 420 mg/kg of colloidal silver did not
cause any mortality in rats (Dequidt ¢t al., 1974). This would
place silver in acute oral toxicity category ITl. A single application
of silver nitrats (3 drops of a2 0.66% solution; 42 ppm silver) into

;. A the right eye of male Wistar rats resulted in silver deposits in the
S comea and conjunctiva. In addition, silver deposits were scattered
.y, in the cells of the outermost part of the anterior comeal
epithelinm, and heavy deposits were found in Bowman’s layer,
reticular fibers of the comeal stroma, Descemet’s\membrane, and
- the posterior comneal epithelium, These effects were observed 45
days after treatment and were not accompanied by any other
adverse effects (Rungby, 1986). The following toxicological data
were obtained from acute toxicological studies with Sildate, an
end-use product containing 7.5 g powdered Sildate dispersed in

250 ml distilled water.
ACUTE TOXICITY DATA WITH SILDATE

TEST RESULT CATEGORY
Oral LD50 LD50 > 5000 mg/kg v
Inhalation LCS0O N/A N/A
Dermal 1LD50 LD50 > 2000 mg/kg il
Primary Eye irritation non-irritant IV~
Dermal Sensitization | Not 2 sensitizer N/A




at 65 mg/kg/day (Day et al., 1976).
(3)  Chronic toxicity

In 2 rat study, Sprague Dawley rats (number unreported)
were given gilver nitrats in their drinking watar at concentrations
of 6 mM (648 mg/L; equivalent to 65 mg/kg/day assuming a 200
g rat drinks 20 ml water/day) for only 12 weeks or 12 mM (1,296
mg/L; 130 mg/kg/day) for 4, 6, 8, 10, 12, 16, 25, or 60 wesks.
A NOEL was not established (although no toxicity was observed
at 65 mg/kp/day, this dose was administared for only 12 wesks).
The LOEL was established at 130 mg/kg/day, based on clinical
signs of poor grooming and listlessness and histology findings of
silver deposits wnhnthcghmemhrbamm:mcmhmmofth:
kidneys (Walker, 1971). 2

ﬁefoﬂowmgmthrmmlatadmtsmd:a;,conchxccedby
the same investigator:

In the first study, rats were given silver nitrate in their
drinking water at a concentration equivaleat to 63.5 mg/kg/day for
218 days (Olcott, 1948). No toxic effects were observed, but
intense silver pigmentation of many tissues was observed at
necropsy, including the basement membrane of the kidacys’
tubules, the portal vein and other parts of the liver, the choroid
plexus of the brain, the choroid layer of the eyes, and the thyroid
gland. A NOEL was established at 63.5 mg/kg/day (silver
deposition in tissues was apparently not considered an adverse
effect). -

In the second study, 139 albino rats were given silver
nitrats in their drinking water at a concentration equivaleat to 63.5
mg/kg/day for up to 553 days (Olcott, 1947). Examination of
their eyes at various time points showed the color changing from
normal to stightly gray aftar 218 days (stage 1), to more gray than
pink (stage 2) after 373 days, to dark/translucent (stage 3) after
447 days, and to opaque (stage 4) after 553 days. The total
cumulative amount of silver consumed at thess respective stages
were 3.2 g, 5.7g, 6.8 g, and 9.4 g. Histological observation of
the membrane of Bruch showed a few silver granules aftsr 218
days and complets blackening by silver deposits after 553 days.
The study did not state whether silver deposition in the eye was
accompanied by any vision impairment. A NOEL was nonetheless
identified at 63.5 mg/kg/day.

In the third study, older rats (> 9-months old) were given
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(5}  Developmental Toxicity

In a post-natal study in rats, Wistar rat pups from two
litters were given subcutaneous inmjections of silver lactats
monohydrate: two pups from each litter received daily injections
of 0.10, 0.20, or 0.35 mg during post-natal weaks 1, 2, or 3 to 4,
respectively. The only effect reported was that hippocampal
tissues from the treated pups comtained significantly (p < 0.05)
smaller pyramidal cells. The authors speculatzd that the findings
suggest toxicity and that the hippocampus is a selective site for
silver neurotoxicity (Rungby et al. , 1987).

(6) Mutagenicity

Silver was not mmutagenic in several bacterial systems.
Concentrations of silver nitrate from 5 x 10 to I x 10°% were
not nmutagenic in E,_coli in the absence of metzbolic activation
(Demerec ¢t 3l,, 1951). The end-point was a reversion to

streptomycin independence. Silver nitrate, at (.1 M, was not -

directly mutagenic in E,_coli WP2 and did not influcnce the
mutagenic effect of ultraviolt irradiation on B, colf WP2 (Rossman
and Molina, 1986). Silver chloride, at 0.05 M, was not mutagenic
to B. sybtilis in the absence of metabolic activation (Nishioka,
1975).

(7] Metabolism

Very little absorption occurred in rats administered carrier-
free radicactive silver (<1 ug; 1 uCi) by stomach tube.
Approximately 99% and 0.18% of the original dose were
eliminated in the feces and urine, respectively, within 4 days after
dosing. Total tissue distribution amounted to 0.835% of the
administered dose (Scott and Hamilton, 1950).

Radiolabeled silver pitrate was administered by oral and
iv. routes to femals RF mice (0.25 pCi, oral; 0.25 to 0.26 uCi,
i.v.), male Sprague-Dawley rats (0.5 xCi via either route), beagle
dogs (0.6 xCi oral, 0.4 xCi, i.v.), and Macacca mulatta monkeys
(0.6 xCi via either route). In all species, cumnlative excretion
ranged betweea 90 and 99% within 2 days of oral ingestion. The
extent of absorption was found to be directly proportional to the
transit time through the gut in these species (Furchner et al,, 1966
and 1968). About 90 to 99% of the silver administered orally as
(silver nitrate) to male Sprague-Dawley rats, female beagle dogs,
and Macacca mulatta monkeys was eliminated in the feces; small
amounts were elimirnated in the urine (Forchner ¢t al,, 1968). A

11

97




_ been apportioned over a lifetime of 70 years. The RfD has been
% verified (U7/18/91) by the Agency (IRIS, 09/01/92).

- Exposure Assessment

a. Dietary Exposure

Currently, silver is neither registared for application to food or
feed crops nor is it registered for use on processed commodities. The
only curreat distary exposure is from the use of silver as a bacteriocide
for use in buman drnking water systems. The swimming pool uses of
silver would not be expected to be associated with any significant dietary
exposure; tthMCLafOlmgILdnnhngwaterembhshedbythc
Agency’s Office of Water is not expected to be exceeded following typical
use of filters containing silver.

Al

\
\
‘|

. b.  Occupational and Residential

Occupational exposure can be expect=d baszsd on the currently
. registered uses of this chemical Silver, formulated as a gramilar,
impregnated material or soluble Hquid concentrate, is used as an algicide
or as part of a bacteriostatic water filter in swimming pool wataer systems
. and homan drinking watear gystems. The potential for
mixer/loader/applicator exposure exists for individuals handling silver
solutions or silver-impregnated filter materials. Based on the application
methods (specified and impliad) and the formulation types, the potential
for eye, inkalation, and dermal exposurs to concentrated solutions or dusts
for mixers, loaders and applicators exists.

. Filtering media are impregnated with concentrations ranging from
0.026% a.i to 1.05% a.i Soluble liquid concentrates are used for
treatment in swimming pools. Typical application rates are B flinid ounces
per 10 minute interval with a maximum of 48 flnid ounces being utilized
for winterizing pools. These treatments are applied through the pool
skimmer basket. With ready-to-use solutions, the potgntial for exposusre
exists for inadvertent splzshes to the eye; however, silver is not readily
transportad across the skin, Handling of silver-impregnatad filtars may
frsult in short-term exposure to mimuts quantitiss of silver-containing
charcoal. In general, filters containing 1.05 % a.i. or less are replaced one
or two times per year depending upon the use rate and rated filter

capacity.
Silver concentrations in water depend upon pH and chloride
. concentration. Maximum silver concentrations in water are expectad to
: be less than 10 mg/L (10 ppm). Water treatments would result in less
than 0.6 ppm (0.6 mg/L) silver present in pool water (0.8% a.i. used).
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Eavironmental Assessment
¥ Environmental Fate

Because of the available data base on silver chemistry, most standard
cavironmental fate data requirements were waived. The eavironmental chemistry
section presented here is based on pumercus literature sources that are cited
below.

a. Environmental Chemistry - Fate and Transport

Although silver occurs as native metal, it also occurs as distinct
mineral phases (mostly as sulfide minerals in complex ores) from where
~.. it is mined, processad (primarily by froth flotation) and then refined

(Reese, 1985). The relative abundance of silver in the earth’s crust is
about 0.08 ppm ( Greeawood and Bamshaw, 1984).

Silver is the metal with the highest thermal and electrical
- conductivity (Cotton and Wilkinson, 1988; Greenwood and Eamshaw,
1984). Although silver is, in géneral, not prone to ordinary axidation and
is resistant to corrosion by weak acids, the presence of sulfur-containing
gases in the armosphere and of sulfide jons in waters can tamish the
surface of silver (Murr, 1975; Pourbaix, 1974; Shumilova and Zhuotaeva,
1978; Zhutaeva and Shumilova, 1985). Strong, concentrated oxidizing
acid solutions can dissolve silver, producing silver(I) species in solution;
in alkaline solutions, silver is generally stable (Pourbaix, 1974). Silver(])
forms soluble complexes with halide anions and with cyanide (Cotton and
Wilkinson, 1988; Greenwood and Eamshaw, 1984; Irgolic and Martell,
1985). Chloride and bromide ions can react with surface silver oxides to
form complexss that are more soluble than the oxides (Buffle, 1950;
Pourbaix, 1974).

The oxidation states of I, IT and III have been identified in silver
compounds, but in aquecus media the only oxidation stats is silver(l)
(Cotton and Wilkinson, 1988; Shumilova and Zhutaeva, 1578), The extent
of oxidation (corrosion) of silver metal in aquecus environments is thus
determined by the pH, the redox potantial and the temperature of the
media (Morel, 1983; Murr, 1975; Pourbaix, 1974; Stumm, 1992). The
type and concentration of soluble silver(l) that can form in aqueous media
ars detarmined by the nature and concentration of complexing anions
present in the mediz; formation of insoluble phases (such as silver
sulfides) are also determined by the chemical characteristics of the
aqueous media (Buffle, 1990; Irgolic and Mart=ll, 1985; Morel, 1983;
Stumm, 1992).

Silver(T) can readily react with sulfide jons and organic materials
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of upland gamebird and/or waterfowl were required using the
formulated product (due to variations in complexes formed by pure
silver as the technical grade active ingredient). The risk to birds
will be assessed after the data are submittad and reviewed.
However, exposure to birds is expected to be low from the
pesticidal pses of silver. These studies were required for labeling
statements only.

(2) Aquatic Data - Freshwater Fish, Freshwater
Invertehrates & Estuarine Organisms

The acute LCy, for freshwater fish ranges from 3.9 to 280
#g/L (ppb). The average toxicity values were 51.4 ug/L for
Rainbow trout (Oncorhynchus mykiss), 36.25ugILforFathmd
‘minnow (Pimphales promelas) and 44.0 pg/L ovesall.

The acute ECy, range for freshwater invéitebrates ranges
from 0.25 to 4500 ug/L (ppb). The average toxicity value for
Daphnia magna was 3.21 pg/L. ‘ :

The acute toxicity valnes for marine/estnarine fish ranged
ﬁm47fm5mﬂm&rmmmmml400pgm
for the Sheepshead minnow (Cmnmm_\:mu;) with an
average of 494.12 pg/L.

The values for marine/estuarine invertebrates ranged from
5.8 for the Eastern oyster (Crassostrea virginica) to 250 pg/L for
the Mysid shrimp (Mysidopsis bahia) with an average of 54.6
kgL

These resuolts present=d above are sufficient to indicate that
silver is very highly toxic to highly toxic to fish and invertebratas.
No further studies with freshwater fish, freshwater invertebrates,
or estuarine organisms are required for the currently proposed uses
of silver. Neither chronic nor degradate testing is required for the
currently proposed uses of silver.

b. Ecological Effects Risk Assessment

Based on the available acute toxicity data, silver is highly toxic to
fish and aquatic invertebrates. However, silver from products used for
swimming pool and buman drinking water systems is discharged into the
municipal wastewater efflucat and treated in municipal water treatment
plants and is, therefore, regulated under NPDES permits. Little exposure
to fish and aquatic invertsbrates is expectad from these uses. The Ageacy
does not expect unreasonable adverse effects from these uses.
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The Agency has determined that all uses of products registered as of Juae
23, 1993 of silver are eligible for rercgistration, subject to the label and use @

specifications of this document.
B. Regulatory Position
The following is a summary of the regulatory positions and rationales for silver.

Where labeling revisions are needed, specific language is set forth in Section V of this
document.

Tolerance Reassessment

. & There are 1o proposed or established U.S. EPA, CODEX (international),
C3nadian or Mexican tolerances for silver nor exemptions from the requirements
of a tolerance. Tﬁuefom,thmmmhannmmmbcmlved

' mAgmcyammnmdmeddmmofmcSOpg!LMCL(mmmnm
contaminant level) for silver on January 30, 1991 (56 Fed, Reg. 3573). Instead,
a SMCL (secondary maximum contaminant level) of 100 ppb (0.1 mg/l) was
estnbh:hedbythaAgmcy(OW)mﬂunmeFedeanzg:stermnce based on
the skin cosmetic effect called argyria.

2.  Labeling Rationale

In order to remain in compliance with FIFRA, it is the Agency’s position
that the labeling of all registered pesticide products containing silver must comply
with the Agency's current pesticide labeling requirements. The Agency has
determined that the current end-use label precantions are still appropriate and are
required for product reregistration. Because the swimming pool water systzam
pesticide uses of silver are regulated by an NPDES permit, it is the Agency’s
position that label precautions must continne to includs the NPDES permit
required language.

Based on the submitted data, it is the Ageocy’s position that a label
statement indicating that silver is “wxic to fish and aquatic invertebrates™ must
be included on all registersd products containing silver in order to remain in
compliance with FIFRA.

V.  ACTIONS REQUIRED BY REGISTRANTS

This section specifies the data requirements and responses necessary for the reregistration
of both manufacturing-use and end-use products.

A.  Manufacturing-Use Products

L Additional Generic Data Requirements
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all products must comply with EPA's curreat regulations and requircments as
specified in 40 CFR §156.10. All label amendments must be submitted to the
Agency within 8 months from isseance of the product specific data call-in. Please
follow the instructions in the Pesticide Reregistration Handbook with respect to
labels and labeling.

The Agency has determined that the curreat label precautions are still

-applicable and are required for product reregistration if the product is to remain

in compliance with FIFRA.
End-Use Products
1;  Additional Product-Specific Data Requirements

" Section 4()(2)(B) of FIFRA calls for the Agency to obfain any needed
podndspeuﬁcdzﬂmmdmgthspemddaaﬂuaddmmﬂmpfehgibﬂmybas
been made. The product specific data requirements are listed in ‘Appendix G, the
Product Specific Data Call-In Notice.

- 'The registrants most clarify the nature of the "soluble Liquid/concentrate”
used in swimming pools, due to concerns over the potential formation of water
soluble or colloidal species that may be ingested by swimmers. A new
Coanfidential Statement of Formula (CSF) must be submitted detailing the nature
of the "soluble liquid/concentrate”. :

Ecological effects studies on one species of upland gamebird and/or water
fow! as required in the September 1992 DCI are due to the Agency shortly. Both
tests are being conducted using the formulated product (due to variations in
complexes formed by pure silver as the technical grade active ingredient). The
risk to birds will be assessed after the data are submitted and reviewed.
However, exposure 1o birds from the pesticide uses of silver is expectad to be
low. These data were required for labeling statements only.

Ragistrants must review previous data submissions to ensure that they meet
current EPA acceptance criteria (Appendix G; Attachment E) and if not, commit
to conduct new studies. If a registrant believes that previously submitted data
meet current testing standards, then study MRID numbers should be cited
according to the instructions in the Requirement Stams and Registrants Response
Form provided for each product.

2. Labeling Specifications for End-Use Products

In order to remain in compliance with FIFRA, it is the Agency’s position
that the following statement must be included on all products whose use requires
an NPDES permit:
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In order to remain in compliance with FIFRA, the labels and labeling of
all products must comply with EPA’s current regulations and requirements as
specified in 40 CFR §156.10. All label ameadments must be submitted to the
Agency within 8 months from issuance of the product specific data call-in. Plaase
follow the instructions in the Pesticide Raregistration Handbook with respect to
labels and labeling.

The Ageocy has determined that the current label precautions are stll
applicable and ars required for product reregistration if the product is to remain
in compliance with FIFRA.
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COMFORT ZONE °©

EFFECTIVE MANAGEMENT OF NUISANCE FLIES OF HORSES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

PAGE 85

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

. ACTIVE INGREDIENT
Sodium Bisulfate [CAS# 7681-38-1] ......ccocoeviiicecninrcieeeeen. 93.2%
OTHER INGREDIENTS ..ottt 6.8%
Total 100.0 %
| . KEEP OUT OF REACH OF CHILDREN
DANGER
CAUSES EYE & SKIN DAMAGE
HARMFUL IF SWALLOWED
. READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT

Manufactured by Jones-Hamilton Co.
Walbridge, OH 43465

e )
EPA Registration Nd\33907-?’ EPA Establishment No. 33907-0H-1
- §

NET CONTENTS: 50 Ibs
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER

Corroslve, causes eye and skin damage. Do not get in eyes or on skin, or on clothing.
Wear goggles, or face shield and rubber gloves when handling. Harmful if swallowed,
inhaled or absorbed through the skin. Avoid breathing dust. Wash thoroughly with
soap and water after handling. Remove contaminated clothing and wash clothing
before reuse.

PERSONAL PROTECTIVE EQUIPMENT
Applicators and other handlers MUST wear goggles or protective ayewear, long
sleeved shirts, long pants, socks, shoes and rubber gloves. Follow manufacturer's
Instructions for cleaning/maintaining PPE. If no such instruction for washables, use
detergent and hot walter. Keep and wash PPE separately form other laundry.

FIRST AID
IF IN EYES:
» Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.
» Remove contact lenses, if present, afer the first 5
minutes, then continue rinsing eye.
» Call a polson control center or doctor for treatment
advice,
IF ON SKIN OR CLOTHING:
> Take off contaminated clothing
» Rinse skin Immed|ately with plenty of water for 15 -
20 minutes
» Call a polson control center or doctor for treatment
advice
IF SWALLOWED:
» Call a poison control center or doctor for treatment
advice
» Have person sip a glass of water if able to swallow
» Do not Induce vomiting unless told to do so by a
poison control center or doctor
» Do not give anything by mouth to an unconscious
person,
Have the product container with you when calling a polson control canter or doctor, or
going for treatment. You may also contact American Association of Poison Control
Centers at 1-800 -222-1222 for emergency madical treatment information.

NOTE TO PHYSICIAN
Probable mucosal damage may contraindicate tha use of gastric lavage.

ENVIRONMENTAL HAZARDS
Do not apply directly to water, or to areas where surface water Is present or to
Intertidal areas below the mean high water mark, Do not contaminate water when
cleaning equipment or dispasing of equipment washwaters.

PHYSICAL & CHEMICAL HAZARDS
Never use with products containing chlorine. Never use or mix with other chemicals.

22:85 6025354051 g7y
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STORAGE AND DISPOSAL STATEMENTS

Do not contaminate water, food or feed by storage or disposal
PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper
disposal of excess pesticide, spray mixture, or
rinsate is a violation of Federal law. If these
wastes cannot be disposed of by use according to
label instructions, contact your State Pesticide or
Environmental Control Agency, or the Hazardous
Waste Representative at the nearest EPA

. Regional Office for guidance.

CONTAINER DISPOSAL: Completsely empty bag into application equipment.

DIRECTIONS FOR USE

It I a violation of Federal law to use this product In a manner inconsistent with
its labeling

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, PADDOCKS,

TRAILERS & MANURE PILES

COMFORT ZONE?® is a novel fly contral product for use in stables, horse barns, horse

trailers paddocks and any other enclosure for horses where manure may accumulate
. and become a breeding source for house flies and stable flies. Tha active ingredient in

COMFORT ZONE?® is approved by the FDA as a general purpose feed additive for

animal feeds.

1]. For best results a daily application is recommended.

2]. COMFORT ZONE?® can be used on any kind of bedding material (wood
shavings, sawdust, wheat straw, stc.)

3.  Apply COMFORT ZONE® evenly throughout the stall while concentrating more
of the product on the wet spots. The following rates are representative and can

be used as a guide.
STALL SIZE COMFORT ZONE®
10" x 10' 1 pound or 1'% cups

JAN-17-20083 22:06 6B25354861 7% 1 06
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. 12' x 12' 1% pounds or 2 cups
1§'x 18’ 2 |bs or 2% cups

4). For additional control, apply COMFORT ZONE?® directly to manures piles and/or
in paddocks at the rate of 1 pound per 100 square fest.

5]. COMFORT ZONE® will not harm rubber mats

WARRANTY

Jones-Hamilton Co., warrant that this product conforms to the chemical description on
the fabel. Jones-Hamilton Co., neither makes nor authorizes any agent or
reprasentative to make any other warranty of fithess or of merchantability, guarantee or
. reprasentation, express or implied, concerning this material. Jones-Hamilton Co.'s
maximum liability for breach of this warranty shall not exceed the purchase price of this
product. Buyer and user acknowledge and assume all risks and liabilities resulting

from the handling, storage and use of this material.__ %\ ' -
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Jones-Hamilton Company - Comfort Zone - 33907-1
Page 21 ol 26

M

COMFORT ZONE °

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

odwa Pis o | s f{ 2, l,(‘_

. ACTIVE INGREDIENT / ——
Sedium-hydrogen SLHfate-[GASHGmgé-il-}.............‘..,................ 93.2%
OTHER INGREDIENTS ....ooooooeooeoeeoeooe e eessesmsesesse oo essoseee s 6.8%
] KEEP OUT OF REACH OF CHILDREN
DANGER
CAUSES EYE & SKIN DAMAGE Sessis
HARMFUL IF SWALLOWED senses "
. READ BACK PANEL PRECAUTIONARY STATEMENTS CARERdbeYe

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT 3" "+
Manufactured by Jones-Hamilton Co.

Walbridge, OH 43465

EPA Registration No. 339074 EPA Establishment No. 333907-0H-1

NET CONTENTS: 50 Ibs
" S QD
2|
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Jones-Hamilton Company - Comfort Zone - 33907-1
Page 22 of 26

\’t"/ Do not apply directly to water, or to areas where surface water is present or to

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

) e
QN“" " DANGER

Corrosive, cau}#ye and skin damage. Do not get in eyes or on skin, or on clathing.
L. (Wear goggles/ or face shield anﬁmﬁbemmHarmful if
swallowed, inhaled or absorbed through themreathlng dust. Wash
thoroughly with soap and water after handling. Remove contaminated clothing and

wash clothing before reuse.

FIRST AID
IF IN EYES:

» Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.

» Remove contact lenses, if present, after the first 5
minutes, then continue rinsing eye.

» Call a poison control center or doctor for treatment

advice.

N SKIN OR CLOTHING:

» Take off contaminated clothing

» Rinse skin immediately with plenty of water for 15 -
20 minutes

» Call a poison control center or doctor for treatment

IF SWALLOWED:

> Have person sip a glass of wa

» Do not induce vomiting unless tol
poison control center or doctor

» Do not give anything by mouth to an unconscious,
person.

aas
L] LI
N\ @ L]
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Have the product container with you when calling a poison control center, off dottor,

treatment information. S eeses

f

NOTE TO PHYSIC IAN
Probable mucosal damage may cj traindicate the yse o gaﬁrn: av 1
| Aolicotors ong Vvandleys mw}-— ulq.
1 ENVIRONMENTAL HAZAR " wd

‘\\g

intertidal areas below the mean high water mark. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters.

PHYSICAL & CHEMICAL HAZARDS

Never use with products containing chlorine. Never use or mix with other chemicals.

or going for treatment You may also contact 1-800 -xxx-xxxx for emergenoypmedical .
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JonesHamilton Comnpany - Comfort Zone - 339071
Page 23 of 26

. STORAGE AND DISPOSAL STATEMENTS

Do not contaminate water, food or feed by storage or disposal
PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper disposal of
excess pesticide, spray mixture, or rinsate is a violation
of Federal law. If these wastes cannot be disposed of
by use according to label instructions, contact your
State Pesticide or Environmental Control Agency, or
the Hazardous Waste Representative at the nearest
EPA Regional Office for guidance.

CONTAINER DISPOSAL: Completely empty bag into application equipment. Then
dispose of empty bag in a sanitary landfill or by
. incineration, or, if allowed by State and local
authorities, by burning. If burned stay out of smoke

DIRECTIONS FOR USE
. It is a violation of Federal law to use this product in a manner inconsistent with its labeling

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, PADDOCKS, TRAILERS

& MANURE PILES

COMFORT ZONE" is a novel fly control product for use in stables, horse barns, horse trailers
paddocks and any other enclosure for horses br"r‘p:ﬂ_u@ure may accumulate and hacgna
breeding source for house flies and stable flies/The active mngenFﬁCUMFDRT ZONE, .18 Q (

//bpmved by the FDA as a gene?a_lﬁ‘puse feed additive for animal feeds. A/ + 4. he l""’

. i i B For best results a daily application is recommended!

2] COMFORT ZONE" can be used on any kind of bedding material [wmd,shamngs",

sawdust, wheat straw, etc.] ceses ....'
.
LE RN N}

3]. Apply COMFORT ZONE® evenly throughout the stall while concentrating more gf the.
product on the wet spots. The following rates are representative and can be ugéd "as a

guqde :.... .
STALL SIZE COMFORT ZONE"™
10'x 10' 1 pound or 1% cups
12'x 12" 12 pounds or 2 cups
159'x 18’ 2 Ibs or 243 cups

4). For additional control, apply COMFORT ZONE" directly to manures piles and/or in
paddocks at the rate of 1 pound per 100 square feet.

. 5]. COMFORT ZONE" will not harm rubber mats
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. Subject:

Re: COMFORT ZONE

Date: ’.’:;?Qag Pohira e )
Fri, 17 Jan 2003 17:09:50 -0700 _ ST RENIOWrN,
From:
jazkatz <jazkatz(@qwest.net> % ?M';S L —
To:
—6 % Benmhend. Driss(@epamail.¢pa.gov "103_. 2% - 026
cC:
Linda Hollis <hollis.linda@epamail.epa.gov>, reilly. sheryl@epamail. epa.gov e S
References:
1
Driss:

Thanks for your e-mail. In response to this e-mail I have attached a draft label in WordPerfect
format (I can send you a fax

. copy also, if you wish). This new draft label incorporates some of the changes requested in your
e-mail,
1] as instructed the active ingredient was changed from "sodium bisulfate” to "Sodium Bisulfate."
2] the telephone number for the American Association of Poison Control Centers,
1-800-222-1222 has been added to the
paragraph at the end of the First Aid statement.

. 3]1 have added a paragraph entitled Personal Protective Equipment.
4] It is in the request to have a Non-Agricultural Use Requirement box including the statement
"Keep unprotected persons,
animals and pest from the treated areas for 48 hours" with which we cannot comply, and we do
not believe that it is required.

Please consider the following:-

A] The product can be applied with the horses in the stalls or out of the stalls, the
product is used with the horses present - to have a 48 hour period prior to the

. return of the animals obviates the use of the product. The directions for use
state "For best results daily application is recommended" To have essentially
what is a 48 REI defeats the purpose of the product.

B] The Directions for Use on the label of the PTL (antimicrobial product) which is
identical to Comfort Zone and also used in animal premises (poultry houses)
does not contain any Non Agricultural Use Statement verbiage, nor PPE
statements.

C] This product is not subject to WPS since it "is applied on an agricultural
establishment in the following circumstances:
®)

(b) on livestock or other animals or in or about animal premises. ' [40 CFR
170.103(b)].
D] Label Review Manual page 8-2 The answer to the first question as applied to
. Comfort Zone is "no" - hence WPS does not apply to this product.

JAN-17-2883 22:06 6025354061 g7y 1 1’:11
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@ & 5cepese 118 ofthe Label Review Manual
"If the label you are reviewing contains only uses within the scope of the WPS,
you may skip this section. If the label contains entry restrictions, notification
requirements or instructions similar to WPS requirements that apply to uses

NOT within the scope of the WPS (non-agricultural uses), there should be 2

second box on the label called "Non Agricultural Use Requirements.” This box
maybe placed anywhere in the Directions for Use section of the label after the

Agricultural Use Requirements.”

The Comfort Zone label has no entry restrictions, notification requirements or
instructions similar to WPS requirements because this product is exempt from
all requirements of WPS.

F] The product performance data submitted in support of this product consisted of
two studics published in the American Journal of Veterinary Research. In the
first study [see Volume 33907-3 page 6] it says "During treatment weeks
sodium bisulfate was applied daily to the top of bedding and straw, then spread
on top. Ponies were kept in the stalls 24 hours a day during the 7-day test

. period and stall cleaning was not done.” [See now page 8 Pony Observation)
Signs of cutaneous lesions or lameness were not evident during the study. Ponies
ate hay spread on the floor in stall corner. Their eating habits usually resulted
in spreading the hay around 25% of the stall over the soiled manure. Cutaneous
muzzle lesions or signs of gastrointestinal tract dysfunction were not apparent
during the study, Abnormalities of appearance, actions, or attitude of any pony

. were not observed during the 4 week study. In the second report [beginning on
page 10 of Volume Volume 33907-3] it does not say whether or not the horses
were in the stalls during application but like the first study the sodium bisulfate
was applied daily (in this study for 7 days). Reported in this study (on page 11
of the submitted volume) - Horses stabled in the study stalls were observed
daily for skin lesions, signs of lameness, or abnormalities of appearance,
actions or attitude. Farm personnel who handled the sodium bisulfate were
asked to report miscellaneous health problems and cutaneous lesions. Further
(on page 12) No signs of cutaneous lesions, lameness or any other health

. problems were evident in horses stabled in the treated stalls during the study.
Signs of cutaneous lesions or other health problems were not evident among
personnel handling sodium bisulfate in the study.

Driss, since Monday is a holiday in D.C. I would be obliged if you would consider the points A]
through F] above, and I will

call you on Wednesday to discuss how to deal with the issues and get the product approved.
Regards,

Tain

Iain Weatherston, Ph.D.
Technology Sciences Group Inc.
4061 North 156th Drive
Goodyear, AZ 85338

JAN-17-2083 22:86 6825354861 974 1 ‘Lz
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. Tel: 623-535-4060
Fax: 623-535-4061
E-mail: jazkatz@qwest.net

Benmhend Driss@epamail.epa.gov wrote:

Iain:

There are few changes that must be done on label to complete my review.
Please make the changes listed below and send me a revised label via
e-mail (PDF file) or by mail or fax.

Page 1. Active ingredient name change to: Sodium Bisulfate
Page 2.
A. You must the 800 number for the national poison control at the end
of the Fist Aid Statement
B. Add a paragraph entitled: Personal Protective Equipment:
. Applicators and handlers MUST wear goggles or
protective eyewear, long sleeved shirt, long pants, socks shoes
and rubber gloves
Page 3.
A. Under Directions For Use, Add the " Non-Agricultural Use
Requirement" box (see page 11-21 of the Label Review Manual for the
. appropriate language). In this box you must add: Keep unprotected
persons, animals and pets from treated areas for 48 hours after
treatment

Please fax or e-mail me a revised labe] before you print final labels.
Thanks

Driss Benmhend

United States Environmental Protection Agency
. Biopesticides and Pollution Prevention Division

Biochemical Pesticides Branch

(703) 308-9525

E-mail: benmhend.driss@epa.gov

CZLABEL2.wpd

Name:
CZLABEL2 wpd

JAN-17-2003 22:86 6825354851 7% 1 1 3
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Type:

WordPerfect (application/wordperfect6.0/6.1)

Encoding:

22:86

base64
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DP BARCODE: D273401

CASE: 070049 DATA PACKAGE RECORD DATE: 03/14/01
SUBMISSION: S592783 BEAN SHEET Page 1 of 1

* % * CASE/SUBMISSION INFORMATION * * *

CASE TYPE: REGISTRATION ACTION: 160 NEW PROD-"ME TOO"
CHEMICALS: 073201 Sodium bisulfate 93.2000%

ID#: 033907-E Comfort Zone
COMPANY: 033907 JONES HAMILTON CO

PRODUCT MANAGER: 90 JANET ANDERSEN 703-308-8128 ROOM: CS1 5TH FL
PM TEAM REVIEWER: DRISS BENMHEND 703-308-9525 ROOM: CS1 5TH FL
RECEIVED DATE: 01/10/01 DUE OUT DATE: 04/10/01

* * % DATA PACKAGE INFORMATION * * #

DP BARCODE: 273401 EXPEDITE: N DATE SENT: 03/14/01 DATE RET.: [ /
CHEMICAL: 073201 Sodium bisulfate
DP TYPE: 001

q CSF: Y LABEL: Y
SSIGNED TO DATE 1IN DATE OUT ADMIN DUE DATE: 04/28/01
DIV : BPPD / o i NEGOT DATE: ol
BRAN: BPPD-IO £ pkeyf PROJ DATE: I
SECT: IO 7 r
REVR ! L
CONTR : f A | / 7/
. * * * DATA REVIEW INSTRUCTIONS * * *
The following data was submitted to support the me-too
registration of the product "Comfort Zone":
1. Product Chemistry MRID # 453018-01
2. Product Performance MRID# 453018-02
3. Sodium bigsulfate a white paper MRID # 453018-03
. 4. Requegt for waivers ;
Please review and comment
Thanks
Driss
* * * DATA PACKAGE EVALUATION * * *
No evaluation is written for this;data package
* * * ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION * * *
DP BC BRANCH/SECTION DATE OUT DUE BACK INS CSF LABEL
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DP BARCODE: D282440
CASE: 070049 DATA PACKAGE RECORD DATE: 07/02/02
.]’EMISSION: 8613533 BEAN SHEET Page 1 of 1
* * * CASE/SUBMISSION INFORMATION * * *

CASE TYPE: REGISTRATION ACTION:; 161 RESB NEW PROD-"ME TQO"
CHEMICALS: 073201 Sodium bisulfate 93.2000%
ID#: 033907-E Comfort Zone

COMPANY: 033907 JONES-HAMILTON CO

PRODUCT MANAGER: 90 JANET ANDERSEN 703-308-8128 ROOM: CS1 5TH FL
PM TEAM REVIEWER: DRISS BENMHEND 703-308-9525 ROOM: CS1 STH FL
RECEIVED DATE: 03/05/02 DUE OUT DATE: 06/03/02

* * % DATA PACKAGE INFORMATION * * *

DP BARCODE: 282440 EXPEDITE: N DATE SENT: 04/17/02 DATE RET.: / /
CHEMICAL: 073201 Sodium bisulfate

P TYPE: 001

C8F: Y LABEL: Y

SSIGNED TO DATE IN DATE OUT ADMIN DUE DATE: 06/01/02

DIV : BPPD t / / NEGOT DATE: r

BRAN: BPPD-IO g I PROJ DATE: Y

SECT: IO Vi | /7

REVR Vi L

CONTR : 7 | [/

@®: .

*

* * DATA REVIEW INSTRUCTIONS * * *

Attached, you will find a response to our letter (dated
9/10/01) and review (dated 8/29/01) of the data submitted to
support the registration of Comfort Zone.

This package contains:

Letter Response

Administrative materials

Supplemental Product Chemistry MRID # 455160-01
Request for Waivers

. Litterature: Response of the House Fly to Amonia and
Other Substances.

Ul wn =

Please review and comment
Thanks

Driss
* % * DATA PACKAGE EVALUATION * * *
No evaluation is written for this data package
* * x ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION * * *

BRANCH/SECTION DATE OUT DUE BACK INS CSF LABEL
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Technology Sciences Group Inc.
Arizona; Regulatory Division
4061 North 156% Drive
Goodyear, AZ B5338

Phone: (623) 5354060

FAX [623) 5354061

E-Mail. jazkatzouswest.net

lain Weatherston, Ph.D.
Senior Regulatory Consultant
Pesticide Division

Driss Benmhend
Biochemicals Branch
Biopesticide and Pollution Prevention Division
U.S. Environmental Protection Agency
Crystal Mall #2. 9* Floor

1921 Jefferson Davis Highway

Arlington, VA 22202.

SUBJECT:
COMPANY: Jones-Hamiltan Company

30354 Tracy Road
Walbridge, Ohio 43465-9792

Q \,\’X“*
%Uf‘

CONTACT: lain Weatherston, Ph.D.
Technology Sciences Group Inc.
4061 North 158" Drive
Goodyear, Az 85338

Tel: 623-535-4060

Fax: 623-5354061

E-mail: jazkatzirgwest.net

PRODUCT: COMFORT ZONE [33807-E]

Dear Mr. Benmhend:

Lack of responses to request for status of registration ﬂppllq&\fl

P

06y
BILP
N

B\
——

June 10, 2002

d \nf“

{ sv“

As agent for, and on behalf of the Jones Hamilton Company | again write requesting a response to previous
correspondence [e-mails of March 31, 2002 and May 8, 2002] regarding the status of the registration

application identified above.

| note that there was an error in my e-mail of March 31 regarding chronology, | would like to correct the error

at this time.
The correct chronology of this application is:

Application for registration of Comfort. Zone filed:

86-5 analysis - full compliance sent out

Insufficiency letter sent by Agency

Response to September 10 letter filed

Letter from Sheryl Reilly dated November 8, 2001, detailing
8E6-5 rejection of a "study.”

Rebuttal of this "study” rejection sent by e-mail

Inquiry about the status of “study” rejection issue sent by e-mail
Conversation with Linda Hollis at a meeting in BPPD in which she
indicated that the rebuttal of the "study" rejection could not be
made by e-mail and that a proper submission must be made.
Proper response to November 8, 2001 88-5 rejection filed

"Request for a status of the application
Further request for status of the application

January 8, 2001
January 19, 2001
September 10, 2001
October 9, 2001

November 9, 2001
November 27, 2001
December 24, 2001

February 12, 2002
February 27, 2002
March 31, 2002
May 9, 2002

All of the deficiencies noted in the Agency's September 10, 2001 letter were addressed in the three volume

EEE— 4




Technology Sciences Group Inc.

Arizona: Regulatory Division
4061 North 156" Drive
Goodyear, AZ 85338
Phone: [623) 5354060
FAX [623) 5354061
E-Mail: jazkatz@uswest.net -
F— =%
lain Weatherston, Ph.D. g
Senior Regulatory Consultant
Pesticide Division
Driss Benmhend June 10, 2002
Biochemicals Branch
Biopesticide and Pollution Prevention Division
U.S. Environmental Protection Agency
Crystal Mall #2. 9 Floor
1921 Jefferson Davis Highway
Arlington, VA 22202.
SUBJECT: Lack of responses to request for status of registration application,
COMPANY: Jones-Hamilton Company LI
30354 Tr'acy Road troe
Walbridge, Ohio 43485-8792 Lo
L L]
CONTACT: lain Weatherston, Ph.D. seseee B
Technology Sciences Group Inc, . - -
4061 North 156" Drive sssese . &
Gﬂodwar, Az 85338 o L .. - L
Tel: B23-53540B0 00:00. - ss
FEX: B623-535-40B1 senee .
E-mail: jazkatz@qwest.net RITLN
PRODUCT: COMFORT ZONE [33907-€] . 8.
L] LA

Dear Mr. Benmhend:

As agent for, and on behalf of the Jones Hamilton Company | agein write requesting a response to previous
correspondence [e-mails of March 31, 2002 and May 9, 2002] regarding the status of the registration
application identified above.

| note that there was an error in my e-mail of March 31 regarding chronology, | would like to correct the error
at this time.

The correct chronology of this application is:

January 8, 2001
January 18, 2001
September 10, 2001
October 8, 2001

Application for registration of Comfort Zane filed:

B86-5 analysis - full compliance sent out

Insufficiency letter sent by Agency

Response to Septamber 10 letter filed

Letter from Sheryl Reilly dated November 8, 2001, detailing
BB-5 rejection of a "study.”

Rebuttal of this "study” rejection sent by e-mail

Inquiry about the status of “study” rejection issue sent by e-mail
Conversation with Linda Hollis at a mesting in BPPD in which she
indicated that the rebuttal of the "study” rejection could not be
made by e-mail and that a proper submission must be made.
Proper response to November 8, 2001 86-5 rejection filed
Request for a status of the application

Further request for status of the application

November 9, 2001
November 27, 2001
December 24, 2001

February 12, 2002
February 27, 2002
March 31, 2002
May 9, 2002

All of the deficiencies noted in the Agency's September 10, 2001 letter were addressed in the threa volume
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Driss Benmhend
Comfort Zone
June 10, 2002
Page 2.

response submitted on October 8, 2001 and it is now eight months later and the Agency has not made a
decision to approve the product registration nor have they seen fit to furnish a status report despite there
having been two requests made.

The registrant, Jones-Hamilton Company is very unhappy that the requests for & status report heve gone
unanswered and have asked that | bring the matter to the attention of the Division Director and request a
meeting. At this time | would prefer to seek resolution of these issues within the Branch and to that end | would
request an explanation of why the product registration has not yet been approved.

[+ Bernie Murphy [Jones Hamilton Company] “eces’
Karl Knueven [Jones Hamilton Company] LI
Linda Hollis [EPA/BPFD/BB] as o
Ed Johnson [TSG] :oo:o: -
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lain Weatherston To: Sheryl Reilly/DC/USEPA/US@EPA
< jazkatz@uswest.net cc: Driss Benmhend/DC/USEPA/US@EPA, Carl Knueven
> < cknueven@jones-hamilton.com >
Subject: 86-5 COMPLIANCE LETTER DATED NOVEMBER 9, 2001
11/27/2001 08:13PM - °°

Please respond to
jazkatz

Pending Application EPA #33907-E dated October 5, 2001
Application to register COMFORT ZONE - Response to Agency letter dated September 10, 2001

Dear Sheryl:
| have just received the subject letter indicating that the Administrative volume of the submission in

response to a letter from the agency is not in compliance with PRN 86-5.
This letter indicates that
Study 01 is rejected because
> no title page was included in the study, and then the letter goes on to say that one of
two data confidentiality claims must be made
> the second reason given is that fewer than the required three copies of the data were
submitted.

First of all the volume was not a study, it is an administrative volume and as such only one copy is
required.
Second the volume contains, as prescribed on page 2 a perfectly correct Confidentiality Statement.

This was a submission in response to an Agency letter and the administrative volume contained
correspondence, an application, a label and a confidential statement of formula. As part of the
correspondence the possible modes of action of the sodium bisulfate were discussed. Rather than give
merely citations | appended as attachments to the letter , and for the convenience of the reviewer, copies
of literature publications going back to 1916. Explanation of the mode of action is not a requirement nor

prerequisite to registration, and the submitted publications were not addressing a requirement.

| believe that there has been a misunderstanding as to the nature of Volume 33907-6 and | request that
you re-examine this volume and will hopefully concur that the volume is in compliance with 86-5.

| thank you for your assistance with this matter.

Regards

lain

lain Weatherston

Technology Sciences Group Inc.
4061 North 156th Drive
Goodyear, AZ 85338

Tel: 623-535-4060

Fax: 623-535-4061
E-mail: jazkatz@qwest.net
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Jones-Hamilton Company - Comfort Zone - 33907-9
Page 100f 13

W s o w . . . g -
Jones-Hamiknn Company - Comvfort Zona - 338076
Page § o140
Technology Solences Group Inc.
Arizonas: Reguistory Division
4061 North 156" Drive

Goodyear, AZ 85338
Phone (623) 6354060

FAX [623) 5354081
EMai:

455160-00

lain Weatherston, Ph.D.
Senior Regulstary Consutant
Peaticide Division

Driss Benmhend October 5, 2001
Biochemicals Brench

Biopesticide and Pollution Prevention Division

U. 8. Ervironmental Protection Agency

Crystal Mall #2, 9* Roor

1921 Jefferson Davis Highway

Arington, VA 22202

SUBJECT: Response to Agency letter datad September 10, 2001 regarding deficiencies
in the application to register Comfort Zone® & novel fly control product.

COMPANY: JonesHamiton Company
30354 Tracy Road
Walbridge, OH 43465-8792

CONTACT: lain Weatherston, Ph0.
Technology Sciences Group Inc.
4061 North 156* Drive
Goodyear, AZ 85338
Tel: 623-5354060
Fax 6235354061
E-mail: jozkatz@gwestnet

Dear Driss:
As agent for, end on behalf of Jones-Hamitton Company, | submit this response to the Agency letter
dated September 10, 2001 addressing the deficiencies.

All chemistry deficiencies sre addressed in @ separate volume as ere the waiver requests. All other
deficiencies are sddressed in this letter. An application for pesticide registration [EPA FORM 85701)
an updated draft label and 8 corrected Confidential Statement of Formula are included in this volume.

Addressing itam 8 ¢ of the DER N
A waiver for the scute orel toxicity is submitted. ~elwa

Addreasing item 10 b of the DER o
A waiver for the nontarget insect study is submitted. P
Addressing itama 12 b and ¢ of the DER LR
Regarding 1Ec.nﬂ1eubﬂenceufduta|demlylngduﬂ|asadhunngtnmesbckytapesﬂ1c%-nn asaa
the label is changed to “nuisance flies of horses® as the reviewer suggested. A
Regarding 12 b, the publications submitted in support of product performance show that the use of a2
sodium bisulfete in the menner described [1] reduced emmonis in the barm environment fom a'range .
of 2-22.5 ppm ta 0.0 - 0.75 ppm ; [2] the pH of the manure was reduced from the range 7.8- 83t _.__
1.4 - 2.0 and [3] significantly reduces the number of flies in treated stall over untrested stalls. Since  *_ . -




Jones-Hamilton Company - Cornfort Zone - 33907-9
Page 11 of 13

*Manufacturing process information may be entitled to confidential treatment*

-y ...-q‘_l’.- AT _- o “zn;‘.-- s - wik - N - . . ’
; Page 6 of 40
Oriss Benmhend
October 5, 2001
Page 2

this effect is manifested within an the first day of treatment and cantinues throughout the week it is
as the suthors state “likely that the effect on pH or ammonia concentration is responsible for the
stalls' decreased appeal to flies.

The claims on the product label are Controls fiy populations, Makes bedding unsuitsble for fly larvae,
&nd Controls ammonia odor in paddocks and manure piles end the publicetions submitted support 8
these claims. :

. The reviewer is correct in 8s much as 8 " mode of action® has not been identified however more than :
one mode of action may be opereting.. Development of filth fly populations is dependent on several ]
factors induding [1] the ability of gravid females to find & suitable oviposition site, end [2] a suitable !
ervironment for eggs to hatch and support the development of the fly larvae. Ary trestment that ;
would mitigate against finding a site or laying the eggs, the hetching of the eggs end the subsequent
development of the flies would effect a control over the fiy populstion. may impact one, _.
two or more of these stages. k has been known from about 1916 that ) rticularly female i

fiies] ere attrected to ammonia [C.H. Richardson, The response of house fiies to smmonis and other

substances . N.J. Agric. Exp. Sta. Bull. 292), other amines and putrification products such as skatole,

putrescine etc. [see for example AW.A. Brown et &/., J. Econ Entomology 1861, 54: 670-674] and

products of protein degradation. Certainly, the complexing of the sedium bisulfate with the ammania

; not only reduces the odor of smmonia to mammals but ie ales an efficient way of reducing the

. semiochemical effect of the ammania and reduce egg laying. Or. Charles Pitts, Emeritus Professar of
Entomalogy et Pennsylvania State University has indicated that the development of fly larvae is
dependent on the tempereture and pH on the manure, and that manure of pH=2 is considered toxic
to fly larvae and prevents development. Work by Meyer et &/, end MacCreery and Heaenlein, while not
addressing the toxicity of very acidic menure to fly larvee does illustrate that manure pH does impact
fly development. Copies of the four publications mentioned above ere attached to this letter.

. Jones-+Hamilton believes that all outstanding deficiencies have been addressed and that the
registration of Comfort Zone® should now proceed. If you have any questions or require further
information, please do not hesitate to contact me by phone or e-mail.

b .
Richardson, CH. - cited publication T
Brown, AWA. et s/, - cited publicetion

Meyer, J, A et 8/, - cited publication i 3
MacCreary end Haenlein - cited publication
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Jones-Hamilton Company - Comfort Zone - 338079
Page 100f 13

5 Jones-Hamikon Company - Comfort Zona - 33907-8
Page 5 of 40

EMai: jakatzOuswest.net 455160-00
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lain Weatherston, Ph.D.
Senior Reguiatory Consultant
Pesticide Divdsion

Driss Benmhend October 5, 2001 t
Biochemicals Branch

Biopesticide and Pollution Prevention Division
U. S, Environmental Protection Agency
Crystal Mall #2, 9* Floor

1921 Jefferson Davis Highway

Arlington, VA 22202

SUBJECT: Response to Agency letier dated September 10, 2001 regarding deficiencies
in the application to register Comfort Zone® & novel fly control product.

COMPANY: Jones-Hamilton Company
30354 Tracy Road
Walbridge, OH 43465-3792

CONTACT: lain Weatherston, Ph.D,
Technology Sciences Group Inc.
40861 North 156% Drive
Goodyear, AZ 85338
Tel: 6235354060
Fax 6235354061

E-mail: jazkatz@qwestnet
Dear Driss:

As agent for. and on behalf of Jones-Hamilton Company, | submit this response to the Agency letter
dated September 10, 2001 addressing the deficiencies.

All chemistry deficiencies are addressed in a separate volume as are the waiver requests. All ather
deficiencies are addressed in this letter. An application for pesticide registration [EPA FORM 8570-1]
an updated draft label and a corrected Confidential Statement of Formula are included in this valume,

Addressing itam 8 c of the DER \

A weiver for the acute oral toxicity is submitted. ITTN
LEE N
Addressing item 10 b of the DER * .
A waiver for the non-target insect study is submitted. Yes ot
LA A AR X ]
Addressing items 12 b and ¢ of the DER : ' D
Regarding 12 c. in the sbsence of deta identifying the flies adhering to the sticky tapes th-darnan Yevaa
the label is changed to "nuisance flies of horses" as the reviewer suggested. I

Regarding 12 b, the publications submitted in support of product performance show t.hat.a:bi use of "'
sodium bisulfate in the manner described [1] reduced ammonia in the barn environment §fply atange |

of 2-22.5 ppm to 0.0-0.75 ppm ; [2] the pH of the manure was reduced from the range 7.9- 93 to
1.4 - 2.0 and [3] significantly reduces the number of flies in treated stall over untreated stslls, Since ¢

LI [ ]
L] .e
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Y ‘. Jones-Hamiton Company - Comfort Zone - 33907-9
Page 11 of 13

*Manufacturing process information may be entitled to confidential treatment*

A S 20 T
Page 6 of 40

Driss Benmhend

October 5, 2001

Page 2

this effect is manifested within on the first day of treatment and continues throughout the week it is
as the suthors state “likely that the effect on pH or ammonie concentration is responsible for the
stalls' decreased appeal to flies.

The claims on the product label are Controls fly populations, Makes bedding unsuitable for fly larvae,
and Controls ammonia odor in paddocks end manure piles and the publications submitted support
these claims.

o

. The reviewer is correct in as much as a " mode of action” has not been identified however more than :
one mode of action may be operating.. Development of filth fly populations is dependent on seversl ]
factors including [1] the ability of gravid females to find a suitable oviposition site, and [2] a suitable 3
environment for eggs to hatch and support the development of the fly larvee. Any treatment that
would mitigate against finding a site or laying the eggs, the hatching of the eggs and the subsequent
development of the flies would effect a control over the fly population may impact one,
two or more of these stages. It has been known from about 1816 that particularly female
flies] are attracted to ammonia [C.H. Richardson. The response of house flies to ammonia and other
substances . N.J. Agric. Exp. Sta. Bull. 282], other smines and putrification products such as skatole,
putrescine etc. [see for example AW.A. Brown et &/ ., J. Econ Entomology 1861, 54: 670674)] and
products of protein degradation. Certainly, the complexing of the sodium bisulfate with the ammania
. not only reduces the odor of ammonia to mammale but is slso &n efficient way of reducing the
semiochemical effect of the ammonia and reduce egg laying. Dr. Charles Pitts, Emeritus Professor of
Entomology at Pennsylvania State University has indicated that the development of fly larvae is
dependent on the tempersture and pH on the manure, and that manure of pH=2 is considered toxic
to fly larvae and prevents development. Work by Meyer ef &/, and MacCreary and Haenlein, while not
addressing the toxicity of very acidic manure to fly larvae does illustrate that manure pH does impact
fly development. Copies of the four publications mentioned above are attached to this letter.

+H Jones-Hamilton believes that all outstanding deficiencies have been addressed and that the
registration of Comfort Zone® should now proceed If you have any questions or require further
information, please do nat hesitate to contact me by phone or e-mail.

N

Richardson, CH. - cited publication Pt o
Brown, AWA, et s/, - cited publication Teead”
Meyer, J. A. et ai, - cited publication RN
MacCreary and Haenlein - citad publication *e oo
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CHEMICAL NAME/PESTICIDE CHEMICAL CODE (PCC)

O REQUEST FORM*
kSO0, / -
. REQUESTOR NAME Trauvel [0 BeTheA REQUEST DATE: 2/ &/ 0/
TEL.:(763)_20%- & TI{ORG.: ouvwrrs)r?w ROOM: 2/0  MAIL CODE:_75 | [
{DIY./BR./SEC
CSF ATTACHED:

O YES If CSF is attached complete Item A and the chemical name in [tem B.
L NO If CSF is not attached complete Items A through C.

A. INFORMATION REQUIRED:
" Chack Applicable Cetagory
[ Provide PCC and Tolerance Exemption Status For Food-Use Inert Ingredient(s)
[ Provide PCC for Non-Food Use Inert Ingredient (s)
# Provide PCC for Active Ingredient(s)
(2 Provide PCC for Dye
[ Determine if Fragrance is Acceptable for Use in Formulation
(O Other (Describe):

. B. INGREDIENT INFORMATION:
Ingredient No. 1: Ingredient No. 2:

Chem. Name: \Dd\ U A \r\qdrOG‘G D Su Ligte Chem. Name:

Trade Name: Trade Name:
CAS Reg. No.: CAS Reg. No.:
. Ingredient No. 3: Ingredient No. 4:
Chem. Name: Chem. Name:
Trade Name: Trade Name:
CAS Reg. No.: CAS Reg. No.:

C. PESTICIDE PRODUCT INFORMATION:

EPA Reg. NoJFile Symbol: 35407] "€ ProductName:
Registrant: Food-Use Pesticide: (] YES (Q NO
Percent in Formulation (For Fragrance/Dyes only):

INFORMATION mcmm

lngr_edxent No 1 . ? ,“_2__" 2, !'3;:-' / f_ --..{:':'I.hmdlcul No.

PCC: _ 5
TOL. STATUS: - o v TOLSTATUS:
OTHERINF: _ .'-_omnmx-*..-_-
lngredlent Na 3 gy S 3 j:;._:_‘.-:'-'llgndnenl Nn. 4. HHE:
_ TOL'STATUS: T R LA ) sm‘rus' -
_ Congleind By: LLND%‘ R e "':-'.f-.-‘i-'.-.'__nm wm -92 pg” _3-‘39 f i xmm_

*Once completed, this form may be entitled to treatment as CBI under section 10 of FIFRA. If,s d FIFRA
CBI cover should be affixed to the request form and the document handled acco age




DP BARCODE: D273401 S i

CASE: 070049 DATA PACKAGE RECORD DATE: 03/14/01
.J'BMISSION: 5592783 BEAN SHEET Page 1 of 1
* * * CASE/SUBMISSION INFORMATION * * *

CASE TYPE: REGISTRATION ACTION: 160 NEW PROD-"ME TOO"

CHEMICALS: 073201 Sodium bisulfate 93.2000%

ID#: 033907-E Comfort Zone
COMPANY: 033907 JONES HAMILTON CO

PRODUCT MANAGER: 90 JANET ANDERSEN 703-308-8128 ROOM: CS1 5TH FL
PM TEAM REVIEWER: DRISS BENMHEND 703-308-9525 ROOM: CS1 5TH FL
RECEIVED DATE: 01/10/01 DUE OUT DATE: 04/10/01

* * * DATA PACKAGE INFORMATION * * *

P BARCODE: 273401 EXPEDITE: N DATE SENT: 03/14/01 DATE RET.: / /
EMICAL: 073201 Sodium bisulfate
DP TYPE: 001

CSF: Y LABEL: Y

ASSIGNED TO DATE IN DATE OUT ADMIN DUE DATE: 04/28/01
DIV : BPPD VA | 72 NEGOT DATE: / 7
BRAN: BPPD-IO V| il e sk PROJ DATE: 7 7
SECT: IO VA | g

REVR : L f 2

CONTR : ¥ 7 7

. * % % DATA REVIEW INSTRUCTIONS * * *

The following data was submitted to support the me-too
registration of the product "Comfort Zone":

Product Chemistry MRID # 453018-01

Product Performance MRID# 453018-02

Sodium bisulfate a white paper MRID # 453018-03
Request for waivers

W

Please review and comment
Thanks
Driss
* * * DATA PACKAGE EVALUATION * * *
No evaluation is written for this data package
* * * ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION * * *

DP BC BRANCH/SECTION DATE OUT 'DUE BACK INS CSF LABEL
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Jones-Hamilton Company - Comfort Zone - 339071
" Page5of 26
Technology Sciences Group Inc.
Arizona: Registration Division
4081 North 156" Drive
Goodyear, AZ 85338
Phone: (623) 5354060 45301 8-00
FAX (623) 5354061
E-Mail jazkatzouswest.net
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o —, m
lain Weatherston, Ph.D.
Senior Regulatory Consultant
Pesticide Division
Driss Benmhend January 2, 2001

Biopesticide and Pollution Prevention Division [751 1C]
U.S. Environmental Protection Agency

Crystal Mall, Building #2, 9* Floor

1921 Jefferson Davis Highway

Arlington, VA 22202

SUBJECT:  Application to register Comfort Zone,” a novel fly control product for the
effective management of house and stable flies in manure, stables,
horse barns, paddocks and horse trailers [EPA File Symbol 33907-?]

/ COMPANY: Jones-Hamilton Company
30354 Tracy Road
Walbridge, OH 43465-9792

CONTACT: lain Weatherston, Ph.D.
Technology Sciences Group, Inc.
4061 North 156" Drive,
Goodyear, AZ 85338
Tel: 623-5354060
Fax: 623-535-4061
E-mail: jazkatz@uswest.net or iweatherston@sgusa.com

Dear Driss:

As agent for, and on behalf of Jones-Hamilton Company, | submit for review and approval an
application to register Comfort Zone,* a novel fly control product for the effective management
of house and stable flies in manure, stables, horse barns, paddocks and horse trailers.

This application is submitted following a discussion of the product at a pre-application meeting
held in BPPD on June 29, 2000 to discuss the subject product and its registration requirements.
During the meeting Dr. Reilly requested a copy of the Mineral Acids RED [Case 4064], this
document was sent to the Agency to her attention on July 3, 2000. A memorandum of
understanding detailing the pre-application meeting was sent to the Agency on July 5, 200N and
was accepted without comment [a copy is attached hereto).

This administrative volume contains:

Application for pesticide registration [OPP Identifier 270105]

Certification with respect to data citation

Data matrices

Five copies of the proposed label [one bound into this volumz and four Icoce)
Confidential statement of formula.

YYVYY
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In addition the application also contains the following volumes:
. 33807-2 PRODUCT CHEMISTRY
33907-3 PRODUCT PERFORMANCE
338074 REQUEST FOR WAIVERS OF SPECIFIC DATA
REQUIREMENTS

33807-5 SODIUM BISULFATE - A WHITE PAPER

Comfort Zane,* is composed solely of sodium bisulfate and hence the data requirements for
the end-use product will be those of the active ingredient.

If you have any questions or require further information, please do not hesitate to contact me
. by phone or e-mail.

Sinegrely yours,

lain Weatherston

attachment:\ MOU of pre-application meeting dated July 5, 2000




Reprinted from the AMERICAN JOURNAL OF VETERINARY RESEARCH, Vol. 61, No. 8, Pages 910-913
CAmerican Veterinary Medical Association, 2000. All Rights Reserved.

Effect of daily floor treatment with sodium
bisulfate on the fly population of horse stalls

Corinne R. Sweeney, DVM; Tiffany Scanlon, BS; Gail E. Russell, BS; Gary Smith, PhD;

Raymond C. Boston, PhD

Objective—To determine application rate and effec-
tiveness of sodium bisulfate to decrease the fly pop-
ulation in a horse barn environment.

Sample Population—12 privately owned farms in
southeastern Pennsylvania.

Procedure—Application rates of sodium bisulfate
were approximately 2.3 kg/stall, 1.1 kg/stall, and 0.5
kg/stall. Two or 3 stalls were treated, and 1 or 2 stalls
were not treated (control stalls) at each farm. Farm
personnel applied sodium bisulfate in treated stalls
daily for 7 days. Fly tapes were hung from the same
site in treated and control stalls. After 24 hours, the
fly tape was removed, flies adhering to the sticky sur-
face were counted and recorded, and a new fly tape
was hung. This procedure was repeated daily during
each of the testing periods.

Results—Following the application of 2.3 kg of sodi-
um bisulfate/stall, the numbers of flies collected on
the fly tape were significantly decreased in treated
stalls, compared with control stalls during the same
time periods on 9 of the 12 farms evaluated.
Following the application of 1.1 kg of sodium bisul-
fate/stall, fly numbers were significantly decreased in
treated stalls on 6 of the 9 farms evaluated. Following
the application of 0.5 kg of sodium bisulfate/stall, fly
numbers were significantly decreased in the treated
stalls on 3 of the 4 farms evaluated,

Conclusions and Clinical Relevance—Our findings
suggest that sodium bisulfate would be effective for
fly control in horse barns. (Am J Vet Aes 2000;
61:910-913)

Volatilization of ammonia has been attributed to
microbial decomposition of nitrogenous com-
pounds,'* principally urea, in equine manure. Manure
pH has a decisive role in ammonia volatilization’;
ammonia release is small when manure pH is < 7.0 but
substantial when pH is > 8.0. Acidification has proven
to be an efficient method of reducing ammonia losses
in cattle slurry.' Sodium bisulfate, a dry acid similar in
size and consistency to coarse salt crystals, is used to
reduce ammonia concentration’ and provide an envi-
ronment in which bacteria cannot grow by lowering
the pH in Poultr)f litter. Sodium bisulfate (2.3 or 4.5
kg/9.3 mm*) applied to a horse stall environment daily
decreases ammonia concentration, manure pH, and
number of flies in the stall environment, compared
with a control period without sodium bisulfate.” Fly-

Received Jun 14, 1000,

Accepted Sep 14, 1999,

From the Department of Clinical Studies, School of Veterinary
Medicine, New Bolton Center, University of Pennsylvaniz,
Kennett Square, PA 10348,

Funded by the Jones-Hamilton Co, Walbridge, Ohic.

evasive behavior patterns of ponies occupying the
stalls including tail swishes, head tosses, and kicking
or striking, are decreased during the period of sodium
bisulfate application.’

Results of studies indicate that equine facilities are
suitable habitats for large-scale breeding of stable flies
and houseflies. Mean stable fly pupae production and
weight is greatest in horse manure, compared with cat-
tle, swine, and chicken manure.” Flies are a nuisance to
horses and peaple working with horses. The feeding
activity of face flies induces ocular lacrimation, dam-
ages conjunctival tissues, and may expose horses to fly-
borne pathogens. Flies are vectors for the parasites
Habronema and Onchocera spp*” and have been associ-
ated with nonspecific and eosinophilic conjunctivitis.
The purpose of the study reported here was to deter-
mine application rate and effectiveness of sodium
bisulfate® to decrease the fly population in a horse barn
environment.

Materials and Methods

Farms—Twelve privately owned farms in southeastern
Pennsylvania were used for test sites. The farms were chosen
on the basis of their accessibility and the willingness of farm
personnel to record data. Age of the barns ranged from 2 to
140 years (mean — SD, 52.7 - 43.5 years). Barns were built
of wood, cinder block, stone, or some combination of these
materials. Flooring materials in the stalls were rubber mats
(n = 7), dirt (3), stone dust (1), or blacktop (1). Bedding
materials were wheat straw (n = 7), sawdust (4), or wood
shavings (1). Three to 5 adjacent identically sized stalls hous-
ing horses at least 12 h/d were used in the study. Stall sizes
varied from farm to farm with a range of 9.3 to 13.8 m’.
Although the manure handling procedure was the same for
all stalls in a barn on each farm, procedures varied among
farms. Bedding material was removed completely from stalls
daily on 8 farms, Four farms picked up only fresh manure
daily. Concurrent fly control methods were used on 8 farms
and included chemical fly spray of stalls, fly attractant lights,
or fly spray on horses on occasion. Experimental protocols
were reviewed and approved by the Clinical Investigation
Review Committee of the Department of Clinical Studies,
New Bolton Center, University of Pennsylvania.

Application—Application rates of sodium bisulfate
were approximately 2.3 kg/stall, 1.1 kg/stall, and 0.5 kg/stall.
At 10 sites, 2 stalls were treated, and 2 stalls were not treated
(control stalls). At 1 site, 2 stalls were treated, and 1 stall was
not treated (control stall). At 1 site, 3 stalls were treated, and
2 stalls were not treated (control stalls). Farm personnel
applied sodium bisulfate to treated stalls daily for 7 days.

Study design—The 12-week study was performed from
June 18 through September 7, 1998 and was scheduled as fol-
lows. The first day of testing was between Jun 18 and Aug 7.
The mean temperature during this period was 75.2 - 40 F
(range, 53.1 10 93.3 F). All 12 farms first evaluated the 2.3-
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kg/stall application rate. Between 1 and 14 days following
completion of the 2.3-kg/stall testing, 9 of the 12 farms began
testing the 1.1 kg/stall application rate. Between 1 and 15
days following the completion of the 1.1 kg/stall testing, 4 of
these 9 farms evaluated the 0.5 kg/stall application rate.

Fly evaluation—Fly tapes® were hung from the same
sites in each treated and control stall. Sites used were the ceil-
ing of the center, front, or rear portion of the stall. Twenty-
four hours later, the fly tape was removed, flies adhering 1o
the sticky surface were counted and recorded, and a new fly
tape was hung. This procedure was repeated daily during
each of the testing periods.

Signs of toxicosis—Horses stabled in the study stalls
were observed daily for skin lesions, signs of lameness, or
abnormalities of appearance, actions, or attitude. Farm per-
sonnel who handled the sodium bisulfale were asked 1o
report miscellaneous health problems and cutaneous lesions.

Statistical analyses—Because the number of flies in
untreated stalls (ie, the background count) was not consis-
tently associated with fly reduction attributable to treatment,
mean daily and weekly counts of flies captured in each stall
were determined. Inspection and preliminary analysis of data
homogeneity suggested that determination of mean counts
across replications would not lead to loss of information, For
each farm, mean daily and weekly counts of flies associated
with treated stalls and flies associated with untreated stalls
were determined. Thus, data analysis was based on a data set
containing the following variables: weatment, count of [lies
in treated stalls and untreated stalls, and farm identification.

To examine the likelihood of the outcome of the exper-
iment being influenced by the temporal offset of the treat-
ment applications, we fitted a model including time period
and farm to the normalized background counts. If back-
ground count changed during the experiment, changes in fly
numbers in treated stalls might otherwise be erroneously
attributed to efficacy of treatments.

To compare eflicacy of the 0.3-, 1.1-, and 2.3-kg/stall
application rates, we used a Poisson regression model in
which overdispersion was accommodated." Rationale for use
of this model was based on an application of Poisson regres-
sion by Clayton" in which the capacity of a2 new anticonvul-
sant drug to assist in the control of epilepsy was modeled.
Components of our model included fly count (the dependent
variable), background count as the exposure rate, treatment
(as 2 indicator variables, with the 0.5-kg/stall application rate
as the referent level), and farm (as 11 indicator variables).
Differences were considered significant at P < 0.05,

Results

Fly evaluation—After application of 2.3 kg of sodium
bisulfate/stall, numbers of flies collected daily and weekly
on the fly tape were significantly decreased in treated stalls,
compared with control stalls, during the same time periods
on 9 of the 12 farms evaluated (Fig 1 and 2). After appli-
cation of 1.1 kg of sodium hisulfate/stall, numbers of flies
collected on the fly tape daily and weekly were significant-
ly decreased in treated stalls, compared with control stalls,
during the same time periods on 6 of the 9 farms evaluat-
ed. After application of 0.5 kg of sodium bisulfate/stall,
numbers of flies collected on the fly tape daily and weekly
were significantly decreased in treated stalls, compared
with control stalls, during the same time periods on 3 of
the 4 farms evaluated.

Changes in background count were not significantly
associated with time of experiment. Fly numbers in any

Farms
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Figure 1—Mean daily fly counts in stalls treated with 2.3 kg (A,
1.1 kg (B}, or 0.5 kg (C) of sodium bisulfate and untreated (con-
trol) stalls on 12 horse farms. *Significant (P < 0.05) difference
between groups.

individual stall, either treated or control, were similar
regardless of day of treatment. Magnitude of decrease in
fly numbers in treated stalls was not different between
the 2.3- and 1.1-kg/stall application rates, Decrease in fly
numbers in the 0.5-kg treated stalls was significantly less
than that in the 2.3-kg and 1.1-kg treated stalls.

The overall model was significant (P = 0.01), and
the admission of over-dispersion was judged to be war-
ranted (P = 0.01). Dispersion of the final model was
approximately 0.4. Incidence rate ratios for the 1.1- and
2.3-kg application rates, compared with the 0.5-kg rate,
were significantly lowered (ie, reduction in fly count for
the 1.1- and 2.3-kg rates was significant, compared with
the 0.5-kg rate). The incidence rate ratio for 1.1-kg rate
versus the 0.5-kg rate was 0.61 — 0.10 and for the 2.3-
kg rate versus the 0.5-kg rate was 0.60 — 0.10. A differ-
ence between effects of the 1.1-kg and 2.3-kg applica-
tion rates was not detected. In a practical sense, this
means that approximately 40% fewer flies per day were
in the 1.1- and 2.3-kg treated stalls than in the 0.5-kg
treated stalls. The incidence rate ratio for 0.5-kg appli-
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Figure 2—Mean weekly fly counts in stalls treated with 2.3 kg
{A(];. 1.1 kg (B), or 0.5 kg (C) of sodium bisulfate and untreate
{control) stalls on 12 horse farms. *Significant (P < 0.05) differ-
ence between groups.

cation rate versus background count was 0.21; that is,
application of 0.5 kg sodium bisulfate suppressed fly
counts by approximately 790%.

Different patterns of response amongst the farms
was also detected. Three farms (No. 6, 7, and 11) sus-
tained the best fly control with incidence rate ratios
ranging from 0.02 to 0.40, compared with the reference
farm (No. 1). Six farms (No. 2, 4, 5, 8, 9, 10, and 12)
achieved approximately the same level of control as the
reference farm, and 1 farm (No. 3) sustained the low-
est level of fly control, with incidence rate ratios 3
times higher than those of the reference farm.

Signs of toxicosis—No signs of cutaneous lesions,
lameness, or any other health problems were evident in
horses stabled in the treated stalls during the study.
Signs of cutaneous lesions or other health problems
were not evident among personnel handling the sodi-
um bisulfate during the study.

Discussion

The study reported here was designed so that each
barn served as its own control, preventing differences
in barn setting, floor or bedding material, and stall

cleanin% procedures from influencing evaluation of the
effect of sodium bisulfate. Pairing treated and control
stalls and evaluating them during the same time period
eliminated the effect of season and weather on the [ly
population, because the control period and treated
period were concurrent.

Many methods are used to monitor fly populations
in the environment, including sticky fly tape, spot
card, baited jug trap, grill count, and subjective visual
index."” Sticky tape provides a simple quantitative
method to monitor flies in a horse barn environment
and is commonly used in commercial and recreational
horse barns to control flies. Sticky fly tape was effective
in a previous study’ that monitored fly counts in horse
stalls. Our study did not determine the types of flies
attracted to the sticky fly tape.

Development of housefly larvae is dependent on
manure pH and temperature; manure pH 2 is consid-
ered toxic to housefly larvae and prevents their devel-
opment.‘ Sodium bisulfate decreases manure pH and
likely prevented flies from hatching in manure in the
stalls of our study. Larval development time at an envi-
ronmental temperature of 35 C (95 F) or 20 C (68 F)
ranges from 9 to 22 days or 6 to 8 days, respectively.”
Although the decrease in fly numbers during the peri-
od of treatment may have been attributable to
decreased larval development secondary to low
manure pH, this theory would not account for the
decreased fly numbers detected in treated stalls within
24 hours of application of sodium bisulfate. The
authors speculate that the change in manure pH made
the manure less attractive as a breeding site to adult
flies already in the area.

The explanation for sodium bisulfate’s lack of
effectiveness in reducing fly numbers on certain farms
using a particular application rate was not readily
apparent. Mean weekly fly counts and mean daily fly
counts in control stalls on these farms ranged from
26.5 to 765 and 3.8 to 109.3, respectively.

The effect of sodium bisulfate in decreasing fly
counts in treated stalls was detectable on the first day
of treatment and persisted at the same level throughout
the week, suggesting that the change in the environ-
ment made the stalls immediately less appealing to the
flies. A previous study® has documented the effect of
sodium bisulfate on lowering the pH of horse manure
and decreasing ammonia concentrations in stalls. It
seems likely that the effect on pH or ammonia concen-
tration is responsible for the stalls’ decreased appeal to
flies. Although it may be recommended that applica-
tion be performed daily or every other day, the imme-
diate effect detected in the study reported here suggests
that treatment may be used as needed, because cumu-
lative effect is not necessary 1o achieve decreased fly
counts.

Results indicated that the highest application rate
(2.3 kg/stall) had no advantage over the moderate
application rate (1.1 kg/stall}. Although results did
suggest that the decrease in [ly counts was not as great
with the lowest application rate (0.5 kg/stall), sodium
bisulfate remained effective on 3 of the 4 farms in
which stalls were treated with that chemical concen-
tration. To have the greatest effect, an application rate
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of 1.1 kg/stall is recommended, although application at
0.5 kg/stall remains effective. The authors recommend
that application be performed initially on a daily basis
and continued as needed.

At no time during the study were there indications
of adverse effects in horses stabled in treated stalls or
farm personnel handling the sodium bisulfate. Safety
issues were not expected, because sodium bisulfate is
accepted as safe and can be used in food.*

*ComfortZone, Jones-Hamilton Co, Walbridge, Ohio.

"TAT fly paper, Walco-Linck Co, Valley Cottage, NY.

‘Pitts C, Pennsylvania State University, Philadelphia, Penn: Personal
communication, 1995.

‘Food Chemical Codex, 4th ed, 1997, Washington, DC: National
Academy Press.
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OCT 1 8 2001

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Pesticide Programs

JONES HAMILTON CO.
8400 ENTERPRISES DRIVE
NEWARK, CA 94560

Report of Analysis for Compliance with PR Notice 86-5

Thank you for your transmittal of 10/12/01. Our staff
has completed a preliminary analysis of the material. The results are
provided as follows:

Your data submittal was found to be partially in
compliance with the standards for submission of data
contained in PR Notice 86-5, with the exceptions noted
below. A copy of your transmittal bibliography is
enclosed, annotated with the Master Record ID’'s (MRIDs)
assigned to each document accepted. Please use these
numbers in all future references to these documents.
If deficiencies were found which apply to individual
accepted studies, they are listed below following the
applicable MRID. Any document which has been assigned a
MRID has been accepted under PR Notice 86-5. If any
comments related to a MRID appear on this report, they
are provided for your information and reference when
preparing future submissions. Some individual documents
were not acceptable, and all copies are being returned
to you for correction for the reasons indicated below.
These rejected studies have been assigned separate
identification numbers which are annotated on both the
enclosed bibliography and the rejected document labels.
The rejected studies and their deficiencies are
described below.

Rejected study [01]
* No title page was included for this study.

You must include one of the two acceptable statements
of data confidentiality claims under FIFRA section
10(d) (1) (A), (B), or (C) as the second element in each
study. The language of two alternative forms of the
Statement of Data Confidentiality Claims, shown in
Attachment 3 of PR Notice 86-5, cannot be altered. See
pages 8 and 13 of the Notice.

* You provided fewer than the required three complete
copies of submitted data.
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. Jones-Hamilton Company - Comfort Zone - 339076
% .= Page 5 of 40
Technology Sciences Group Inc.
Arizona: Regulatory Division
4061 North 156% Drive

Goodyear, AZ 85338

Phone: (623) 5354060

FAX [B623) 5354061

E-Mail: jazkatz@uswest.net 455160-00 =
BN

lain Weatherston, Ph.D.
Senior Regulatory Consultant
Pesticide Division

Driss Benmhend Octaber 5, 2001 k‘
Biochemicals Branch

Biopesticide and Pollution Prevention Division 2
U. S. Environmental Protection Agency ;
Crystal Mall #2, 9* Floor ;
1921 Jefferson Davis Highway
Arlington, VA 22202

SUBJECT: Response to Agency letter dated September 10, 2001 regarding deficiencies
. in the application to register Comfort Zone® a novel fly control product.

COMPANY:  Jones-Hamilton Company
30354 Tracy Road
Walbridge, OH 43465-9782

CONTACT: lain Weatherston, Ph.D.
Technology Sciences Group Inc.
. 4061 North 156™ Drive
L Goodyear, AZ 85338
= Tel: 623-5354060
Fax  623-5354061

E-mail: jazkatz@aqwest.net
Dear Driss:

As agent for, and on behalf of Jones-Hamilton Company, | submit this response to the Agency letter
. dated September 10, 2001 addressing the deficiencies.

All chemistry deficiencies are addressed in a separate volume as are the waiver requests. All other
deficiencies are addressed in this letter. An application for pesticide registration [EPA FORM 8570-1]
an updated draft label and a corrected Confidential Statement of Formula are included in this volume.

Addressing item 9 c of the DER \
A waiver for the acute oral toxicity is submitted.

Addressing item 10 b of the DER '
A waiver for the nontarget insect study is submitted.

Addressing items 12 b and ¢ of the DER

Regarding 12 c, in the absence of data identifying the flies adhering to the sticky tapes the claim on

the lebel is changed to “nuisance flies of horses” as the reviewer suggested.

Regarding 12 b, the publications submitted in support of product performance show that the use of

sodium bisulfate in the manner described [1] reduced ammonia in the barn environment from a range
( of 2 - 22.5 ppm to 0.0 - 0.75 ppm ; [2] the pH of the manure was reduced from the range 7.9 - 9.3 to

1.4 - 2.0 and [3] significantly reduces the number of flies in treated stall over untreated stalls. Since
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‘ s Jones-Hamiton Company - Comfort Zone - 33907-6
¥ Page 6 of 40

Driss Benmhend
October 5, 2001

Page2 *Manufacturing process information may be entitled to confidential treatment*

this effect is manifested within on the first day of treatment and continues throughout the week it is
as the authors state “likely that the effect on pH or ammonia concentration is responsible for the
stalls’ decreased appeal to flies.

The claims on the product label are Controls fiy populations, Makes bedding unsuitable for fly larvae,
and Controls ammonia odor in paddocks and manure piles and the publications submitted support
these claims.

The reviewer is correct in 8s much as a * mode of action” has not been identified however more than
one mode of action may be operating.. Development of filth fly populations is dependent on several
factors including [ 1] the ability of gravid females to find a suitable oviposition site, and [2] a suitable
environment for eggs to hatch and support the development of the fly larvae. Any treatment that
would mitigate against finding a site or laying the eggs, the hatching of the eggs and the subsequent
development of the flies would effect & control over the fly population. may impact one,
two or more of these stages. It has been known from about 1916 that house flies [particularly female
flies] are attracted to ammonia [CH. Richardson. The response of house flies to armmonia and other
. substances . N.J. Agric. Exp. Sta. Bull. 282], other amines and putrification products such as skatole,
putrescine etc. [see for example AW.A. Brown et &/., J. Econ Entomology 1961, 54: 670674] and
products of protein degradation. Certainly, the complexing of the sodium bisulfate with the ammonia
not only reduces the odor of ammonia to mammals but is also an efficient way of reducing the
semiochemical effect of the ammonia and reduce egg laying. Dr. Charles Pitts, Emeritus Professor of
Entomology at Pennsylvania State University has indicated that the development of fly larvae is
dependent on the temperature and pH on the manure, and that manure of pH=2 is considered toxic
to fly larvae and prevents development. Work by Meyer et &/, and MacCreary and Haenlein, while not
: addressing the toxicity of very acidic manure to fly larvae does illustrate that manure pH does impact
CH fly development. Copies of the four publications mentioned above are attached to this letter.

Jones-Hamilton believes that all outstanding deficiencies have been addressed and that the
registration of Comfort Zone® should now proceed. If you have any questions or require further
information. please do not hesitate to contact me by phone or e-mail.

N\

Richardson, CH. - cited publication

Brown, AW.A et al, - cited publication
Meyer, J. A et al, - cited publication
MacCreary and Haenlein - cited publication
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Jones-Hamilton Company - Cormfort Zone -339077
Page 1 of 1

TRANSMITTAL DOCUMENT
1.] NAME AND ADDRESS OF APPLICANT

Jones-Hamilton Company
330354 Tracy Road
Walbridge OH 43465-8792

2.] REGULATORY ACTION IN SUPPORT OF WHICH THE PACKAGE IS SUBMITTED
APPLICATION TO REGISTER COMFORT ZONE®

3.] TRANSMITTAL DATE
October 9, 2001

4. LIST OF SUBMITTED DOCUMENTS

VOLUME 33807:6: g RESPONSE TO AGENCY LETTER DATED
(1) SEPTEMBER 10, 2001
ADMINISTRATIVE VOLUME, CORRESPONDENCE,
APPLICATION, AND LABEL

VOLUME 33907-7: 45516001 RESPONSE TO AGENCY LETTER DATED
SEPTEMBER 10, 2001
SUPPLEMENTAL PRODUCT CHEMISTRY

VOLUME 33807-8: ADMWIn RESPONSE TO AGENCY LETTER DATED
SEPTEMBER 10, 2001
REQUEST FOB WAIVERS OF SPECIFIC DATA
REQUIREMENTS

COMPANY NAME: Jones-Hamilton Company LR r
330354 Tracy Road it H
Walbridge OH 43465-9792 . e

COMPANY AGENT: lain Weatherston, Ph.D. ‘
\, Technology Sciences Group, Inc. . 3o
4061 North 156" Drive ss90 .
Goodyear, AZ 85338 SaaES .
Tel: 623-5354060 v .o
Fax. 623-5354061 .
E-mail: jazkatz@uswest.net -

AGENT SIGNATURE: Qunﬂu/ October 9 . 2001

lain We the Date
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> ’ JonesHamilton Company - Comfort Zone - 33907-6
. : Page 5 of 40
— Technology Sciences Group Inc.
Arizona: Regulatory Division
4061 North 156" Drive
Goodyear, AZ B5338
Phone: (623) 5354060
FAX (623) 5354061
E-Mail jazkaz@uswestnet 455160-00

lain Weatherston, Ph.D. ——\
Senior Regulatory Consultant
Pesticide Division

Driss Benmhend October 5, 2001
Biochemicals Branch

Biopesticide and Pollution Prevention Division

U. S. Environmental Protection Agency

Crystal Mall #2, 8* Floor

1921 Jefferson Davis Highway

Arlington, VA 22202

SUBJECT: Response to Agency letter dated September 10, 2001 regarding deficiencies
. in the application to register Comfort Zone® a novel fly control product.

COMPANY:  Jones-Hamilton Company
30354 Tracy Road
Walbridge, OH 43465-9792

CONTACT: lain Weatherston, Ph.D.
Technology Sciences Group Inc.
. 4061 North 156" Drive
L Goodyear, AZ 85338
= Tel: 623-5354060
Fax 623-5354061

E-mail: jazkatz@qwest.net

Dear Driss:

-

As agent for, and on behalf of Jones-Hamilton Company, | submit this response to the Agency letter
. dated September 10, 2001 addressing the deficiencies.

All chemistry deficiencies are addressed in a separate volume as are the waiver requests. All other
deficiencies are addressed in this letter. An application for pesticide registration [EPA FORM 8570-1]
an updated draft label and a corrected Confidential Statement of Formula are included in this volume.

Addressing tem S cofthe DER  \
A waiver for the acute oral toxicity is submitted.

Addressing item 10 b of the DER
A waiver for the nontarget insect study is submitted.

Addressing items 12 b and c of the DER
Regarding 12 c, in the absence of data identifying the flies adhering to the sticky tapes the claim on
the label is changed to “nuisance fiies of horses” as the reviewer suggested.
Regarding 12 b, the publications submitted in support of product performance show that the use of
sodium bisulfate in the manner described [1] reduced ammonia in the barn environment from a reange
( of 2-22.5 ppm to 0.0 - 0.75 ppm ; [2] the pH of the manure was reduced from the range 7.8-8.3 to
- 1.4 - 2.0 and [3] significantly reduces the number of fiies in treated stall over untreated stalls. Since
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| - P# 6 U‘ 40
" Driss Benmhend
October 5, 2001
Page 2
*Manufacturing process information may be entitled to confidential treatment*

Q- this effect is manifested within on the first day of treatment and continues throughout the week it is
as the authors state “likely that the effect on pH or ammonia concentration is responsible for the
stalls' decreased appeal to flies.

The claims on the product label are Controls fly populations, Makes bedding unsuitable for fly larvae,
and Controls ammonia odor in paddocks and manure piles and the publications submitted support
these claims.

The reviewer is correct in as much as a * mode of action” has not been identified however more than
one mode of action may be operating.. Development of filth fly populations is dependent on several
factors including [1] the ability of gravid females to find a suitable oviposition site, and [2] a suitable
environment for eggs to hatch and support the development of the fly larvae. Any treatment that
would mitigate against finding a site or laying the eggs, the hatching of the eggs and the subsequent
development of the flies would effect a control over the fly pupulat.ion.m may impact one,
two or more of these stages. It has been known from about 1916 that house flies [particularly female
flies] are attracted to ammonia [C.H. Richardson. 7he response of house flies to ammonia and other
. substances . N.J. Agric. Exp. Sta, Bull. 282), other amines and putrification products such as skatole,
putrescine etc. [see for example AW.A. Brown et &/., J. Econ Entomology 1961, 54: 670-674] and
products of protein degradation. Certainly, the complexing of the sodium bisulfate with the ammonia
not only reduces the odor of ammonia to mammals but is also an efficient way of reducing the
semiochemical effect of the ammonia and reduce egg laying. Dr. Charles Pitts, Emeritus Professor of
Entomology at Pennsylvania State University has indicated that the development of fly larvae is
dependent on the temperature and pH on the manure, and that manure of pH=2 is considered toxic
to fly larvae and prevents development. Work by Meyer et s/, and MacCreary and Haenlein, while not
, addressing the toxicity of very acidic manure to fly larvae does illustrate that manure pH does impact
L ’ fly development. Copies of the four publications mentioned above are attached to this letter.

Jones-Hamilton believes that all outstanding deficiencies have been addressed and that the
registration of Comfort Zone® should now proceed. If you have any questions or require further
information, please do not hesitate to contact me by phone or e-mail.

lain Weatherstan

attach A\ N ’
Richardson, C.H. - cited publication
Brown, AW.A. et &l, - cited publication
Meyer, J. A. et al, - cited publication
MacCreary and Haenlein - cited publication }
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Jones-+Hamilton Company - Comfors Zone -339077
Page 1 of 1

TRANSMITTAL DOCUMENT
1.] NAME AND ADDRESS OF APPLICANT

Jones-Hamilton Company
330354 Tracy Road
Walbridge OH 43465-9792

2.] REGULATORY ACTION IN SUPPORT OF WHICH THE PACKAGE IS SUBMITTED
APPLICATION TO REGISTER COMFORT ZONE®

3.] TRANSMITTAL DATE
October 9, 2001

@ 2, LUSTOFSUBMITTED DOCUMENTS

VOLUME 339076: g RESPONSE TO AGENCY LETTER DATED )
(q1) SEPTEMBER 10,2001

ADMINISTRATIVE VOLUME, CORRESPONDENCE,

APPLICATION, AND LABEL

VOLUME 33907-7: 45516001 RESPONSE TO AGENCY LETTER DATED
SEFTEMBER 10, 2001
SUPPLEMENTAL PRODUCT CHEMISTRY

VOLUME 33807-8: ADMWIn RESPONSE TO AGENCY LETTER DATED
SEPTEMBER 10, 2001
REQUEST FOB WAIVERS OF SPECIFIC DATA
REQUIREMENTS

. COMPANY NAME: JonesHamilton Company <
330354 Tracy Road ¢
Walbridge OH 43465-9782
COMPANY AGENT: lain Weatherston, Ph.D.
. Technology Sciences Group, Inc.
4061 North 156 Drive
Goodyear, AZ 85338 =
Tel: 623-5354060 o
Fax 623-5354061 .
E-mail: jazkatz@uswest.net ~R

AGENT SIGNATURE: ; Bﬁh lasuhelhl/ October 9, 2001

lain We the Date
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FRONT END PROCESSING APPLICATION INFORMATION CHECK

DATE: ﬁ/j:i/’?”’_/'

/'{;.

d\l

PM C

s = A7

L _{" ol
/ L/ r/ —

@ EPA COMPANY NUMBER 7

EPA REGISTRATION NUMBER

STATUS (For Amendments) Active Cancelled
Not in REFS

“Me-Too” CITED PRODUCT STATUS Active Cancelled
Not in REFS

PRAT RECORD CREATED _///////




N P l Jones-Hamilton Company - Comfort Zone - 33907-1 ﬂ
Page 11 of 26 - NGODE0
" United States Registration OPP Identifier Number
wEm Environmental Protection Agency Amendment
Washington, DC 20460 Other 2 7 O l O 6
Application for Pesticide - Section |

1. Company/Product Number 3 3‘-7[0'7 & 2 E

2. EPA Product yr;-#r fﬁﬁb“#— Dl 3. Proposed Classification
rdl
v‘?m

4, Company/Product (Name) CDH F-o RT ZDN E @

o qoCoeeny | B LM

5. Name and Address of Applicant finciude ZIP Cods)
Tones - HAMILToN COrPANY
20LS4 TRACT RoA

D Check if this is & new address

WALBRADGE Or 434635 -2 | EPA Reg. No.

6. Expedited Review. In accordance with FIFRA Section 3(c)(3)
(blfil, my product is similar or identical in composition and labeling
10:

Product Name

Section - 1l

D Amstiimeit - Biphii below.

Resubmission in response to Agency letter dated

Finel printed labels in response to
Agency |ettar dated

Notification - Explain below.

D "Ma Too” Application.

D Other - Explain below.

Explanation: Use additional pagels) if necessary. (For ssction |

and Section Il.)

Section - Il

1. Material This Product Will Be Packaged In:

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container
Yos* Yes Yeos : Metal
No No No e
Glass
: : If "Yes" No. per If "Yes" No. per Paper
tion must Unit Packaging wgt. container Package wgt container Other (Spacify)
.uhmfmd g wat l pecify
3. Location of Net Contents Information 4, Size(s) Retail Container 5, Location of Labsl Directions
On Label
D Labsl . Containar 50 \b bafa 5 On Labaling accompanying product
§. Manner in Which Label is Affixed to Product Lithograph [ ] other
Paper glusd
Stenciled
Section - IV ek

1. Contact Point [Complets iterns directly below for identification of individusl to be contacted, if necessary, to process this spBRfYion.)

Name o Title - Telephone §i8* A8dude Arsa Code)
\Ain WEARERS oD Sence Q&“&uuﬁ?&, Gw._;ﬁu-r:‘. 00623526 -<4060
i o =
Certification cessse | T8 Rpplication
| certify that the statements | have made on this form and all attachments thereto are trus, accurate and corfilgfh. HReggived
| acknowled, ny knowingly false or misleading statement may be punishable by fine or imprisonmep} gt o i -IStampedl
both undes applicable\law. 3 . . 3
Title 3 seae =
sees

4. Typed Name

\F\ll\\ \f\.!l:_P\‘ 1:-,2 ’\’(—3/'\]

g ]y

e PL?-GLJLA{A?:-I @MSuu’Mr Secsss

Dneé»m" 5{ Ml

EPA Form 8570-1 (Rev. 8-94) Previous editions are obsolete.

Whits - EPA Flle Copy (original) mmm Copy




PAPEHWOH‘E&REDUCTION ACT NOTICE and INSTRUCTIONS
_PAPERWORK REDUCTION ACT NOTICE: Public reporting burden for this collection of information is estimated to average 0.85 hour per

response, including time for reviewing instructionsssarching existing data sources, gathering and maintaining the data needed, and complating and
reviewing the collection of information. Send comifents regerding the burden estimate or any other aspect of this collection of information, includin
suggestions for reducing this burden, to Chief, Information Policy Branch, (21386), U.S, Environmental Protection Agency, 401 M Street, SW,
Washington, DC 20460.

INSTRUCTIONS: This form is 10 be used for all applications for new registration, end use reregistration, amendment. resubmission, to applicstions
for notifications, final printed labeling, reregistration, stc. In order to process an application for & new registration submitted on this form, the
following material must accompany the epplication:

, Certification with Respect to Citstion of Data (EPA Form 8570-29). [If not exempted by 40 CFR 152.81 (b) (4)];

Confidentisl Statement of Formula (EPA Form B570-4);

Formuletor's Exemption Statement (EPA Form 8570-27);

Five copies of draft lsbeling;

Three copies of any date submitted;

Authorization lstter where spplicable;

Matrices whare applicable.

Submission of Labeling - Labeling should first be submitted in the form of draft labels with all epplications for new regisiration, Such draft labels may be
in the form of typed label text on 8.5 x 11 inch paper for submission or @ mockup of the proposed label. If prepared for mockup, it should be
constructed in @ way as to facilitate storege in an 8.5 x 11 inch file. Mockup labels significantly smaller than 8.5 x 11 inches should be mounted on 8.5
x 11 inch paper for submission.
Submission of Data - Data submitted in support of this application must bs submitted in accordance with PR Notice 86-5.

1] l

Nooswp=

SPECIFIC INSTRUCTIONS: Please read the instructions listed bslow before completing this application. First determine the type of registratio
action, listed in Block A, for which you are submitting this spplication. For spplications submitted in connection with New Registration actions, Sections
I, I, and IV must be completed by the applicant. For epplications submitted in connection with amended raregistration actions, resubmissions,
notifications, reregistrations, etc., Sections I, |, and IV must be completed by the spplicant.

Block A - Check the sppropriate action for which you sre submitting this form.

SECTION | - This section must be completed, as applicable, for sll registration actions.

1. Company/Product Number - Insert your Company Number, if one has been assigned by EPA. This number may have been assigned to you as a

basic registrant, a distributor, or as an esteblishment. If your product is registered, insert the Product Number.

EPA Product Manager - If known, fill in the name and PM number of the EPA Product Manager.

Proposed Classification - Specify the proposed clessification of this product.

Product Name - Enter the complete product namae of this pesticide as it will appear on the label. The name must be specific to this product only.

Duplication of names is not permitted among products of the same company. Do not include any brand name or company line designations.

Name and Address of Applicant - The name of the firm or person and address shown in your application is the person or firm to whom the

registration will be issued. If you are acting in behalf of another party, you must submit authorizstion from that party to act for them in registration

matiers. An applicant not residing in_the United States must have an authorized agent residing in the United States to act for them in all

registration matters, The name and eomplete mailing address of such an sgent must accompany this spplication.” =

6. Expedited Review - FIFRA section 3 (c) 3 (B) provides for expedited review of applications for registration, or lmondmonts to existing I‘!gn*mtmns
that are similar or identical to other pesticide products that are currently registered with the EPA. In order for your application to be sligible fr.;.

P

> w

expedited review, you must provide us with the EPA Registration Number and product name of the product you believe is similar to or identic
your product. The product must be similar or identical in both formulation and labsled uses.

s_mu_u - Thie ssction must be complstad for all spplications submitted to amend the registration only of a currently registersd product
(Amendment), for & resubmission in responsa to an Agency latter, for notifications to the Agsncy, for the submission of final printed labsling, for
reregistration and for any other action that pertains 1o a specific EPA-registered product. This section is not to be used for a new application for
registration.

1. Subject of submission - Check the applicable block and provide the Agency letter date if appropriats. Provide a brief nxplanation of the purposel(s)

for the lubmlmon. such as “the addition of a site, pest or crop (specify)”; "amend the Confidential Statement of Formula by..."; “reregistration
submission”; MIM revision of use directions.” Attach a separate page if additional space is needed.
vene

SECTION il (Packaging and Container Information) - This Section must be completed for all applications submitted in connection with new
uﬁﬂuﬂon or appliasble’ gmendments.
1. Type of Packaging - Chack theeanpgapriate block if your product will be packaged in the indicated packaging types.
" Indicate the sizegof thy indivifudt padkets and number per retail container,
2. Type of Retall E3AEaNPr - Indjqag pype of container in which product will be merketed.
3. Location of Net £optents - Intlica® the location of the net contents information for your product.
4, Sizels) of Retal Contsiner - Specify the net contents of all retail containers for your product,
5. Location of Use Directions - Indicele the location of the use directions for your product.
6. Manner in whid; fabel is atfixe¥®®$Yoduct - Indicated the method product label is attached to retsil container.

soe
. .
ﬁm {Conlat? Point) - This Section must be completed for all applications for Registration actions, i.e., new products registration, .
resubmission, "ma-fae s beregistration, etc.
.

1-5. Self-explanatory.
6. EPA Use Only.
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111/01

OFFICE OF
PREVENTION, PESTICIDE AND
TOXIC SUBSTANCES

Jones-Hamilton Company
30354 Tracy Road
Walbridge, OH 43465-9792

PRODUCT NAME: Comfort Zone

COMPANY NAME: Jones-Hamilton Company
OPP INDENTIFICATION NUMBER: 270106
EPA FILE SYMBOL: 33907-E

EPA RECEIPT DATE: 01/10/01

SUBIJECT: RECEIPT OF APPLICATION FOR A NEW REGISTRATION
DEAR REGISTRANT:

The Office of Pesticides Programs has received your application for a new registration and it has
passed an administrative screen for completeness.

Please note that this is only a notification of receipt of your application. This is only the first step in
the application process, and does NOT constitute approval.

If you have any questions please contact Robert Brennis, Product Manager 32, at (703)-308-6264.

Sincerely, 7
7 s 4
- '/' ._.:;/. #

2D X

o

"~ Front End Processing Staff
Information Services Branch
Information Resources & Services Division

s

Internet Address (URL) hilp://www.epa.gov
Recycled/Recyclable Printed with Vegetable Oil Based inks on Recycled Paper (Minimum 25% Posiconsumer) 1 . 1 1




‘ ’ r Jones-Hamilton Company - Comfort Zone - 339071
i~ Page 1 of 26 R

APPLICATION TO REGISTER COMFORT ZONE

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS PADDOCKS AND HORSE TRAILERS

End Use Product .
EPA File Symbol 33907-f /=

VOLUME 338071
ADMINISTRATIVE VOLUME, CORRESPONDENCE, APPLICATION AND LABEL

DATA REQUIREMENTS
40 CFR 152.50
40 CFR 156.10

. AUTHOR
lain Weatherston

DATE COMPLETED
January 6, 2001

SPONSOR
Jones-Hamilton Company
| 30354 Tracy Road,
Walbridge, OH 43465-8792

SUBMITTED BY clt.
Technology Sciences Group, Inc. .
4061 North 156 Drive qaesss »
Goodyear, AZ 85338 * i cesses

tessne .
. -
. ssee
‘ .
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Jones-Hamilton Company - Comfort Zone - 33907-1
Page 2 of 26

CONFIDENTIALITY CLAIMS

STATEMENT OF DATA CONFIDENTIALITY CLAIMS

Information claimed confidential on the basis of its falling within the scope
of FIFRA §10(d)(1)(A)(B) or (C) has been removed to a confidential
appendix and is cited by cross-reference number in the body of the text.

Company:

Agent:

Signature:

Title:

Date:

Jones-Hamilton Company

lain Weatherston, Ph.D.

N

s

Senior quulgtom Consultant

January 6, 2001




Jones-Hamilton Company - Comfort Zone - 33907-1
Page 3 of 26

GOOD LABORATORY PRACTICES STATEMENT

The purpose and scope of this report DO NOT fall under the requirement of 40 CFR 160.

LE RN ]
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Jones-Hamilton Company - Comfort Zone - 33907-1

Page 4 of 26

CONTENTS

CONFIDENTIALITY STATEMENT ..o
GOOD LABORATORY PRACTICES STATEMENT .....cccccoommmmmmensimnisnns

LETTER OF INTRODUCTION .coiinasninpimmsamismasaemisaiei

APPLICATION FOR PESTICIDE REGISTRATION

[FOPM EPA BE701] e oo esssessesesmssssssssssmeeseess et

CERTIFICATION WITH RESPECT TO DATA CITATION
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DATA MATRIX

[FOrty EPA SO TG iunisissimonoiasissiimnisinissrisssioissosmisassissnts

CONFIDENTIAL ATTACHMENT

CROSSHEFERENCE PAGE .conimmiinmimmimmisdaisisi

CONFIDENTIAL STATEMENT OF FORMULA ......covvcnvucnniienns

A W P

g J I8

12

14.

15

2k




Jones-Hamilton Company - Comfort Zone - 33307-1
Page 7 of 26

Technology Sciences Group Inc.
Arizona: Registration Division
4061 North 156" Drive
Goodyear, AZ B5338

Phone: (623) 5354060

FAX (623) 535-4061

E-Mail: jazkaz@uswest.net

lain Weatherston, Ph.D.
Senior Regulatory Consultant
Pesticide Division

Driss Benmhend July 5, 2000
Biopesticide and Pollution Prevention Division [7511C]

U.S. Environmental Protection Agency

Crystal Mall, Building #2, 8* Floor

1921 Jefterson Davis Highway

Arlington, VA 22202

SUBJECT: Memorandum of Understanding from Pre-Application Meeting held at
the Agency on June 28, 2000.

COMPANY: Jones-Hamilton Company
30354 Tracy Road
Walbridge, OH 43465-9792

CONTACT:  lain Weatherston, Ph.D.
Technology Sciences Group, Inc.
4061 North 156" Drive
Goodyear, AZ 85338

Tel: 623-535-4060
Fax: 623-535-4061
E-mail: jazkatz@uswest.net or iweatherston@tsgusa.com

Dear Driss:

As agent for, and on behalf of Jones-Hamilton, | submit for your review and comment this
memorandum of understanding regarding the discussions at the recent pre-application
meeting to discuss the registration requirements for "Comfort Zone” a new fly control product
for use in horse stables, barns, paddocks ete.

The meeting took place between 2 - 3 pm on June 29, 2000 in the large conference room on
the ninth floor BPPD suite. Those in attendance were:

Sheryl Reilly, Branch Chief, Biochemicals Branch, BPPD 703-308B2689
Driss Benmhend, EPA/OPP/BBPD 703-3088525
Carl Knueven, Jones-Hamilton Company 888-858+425

Ed Johnson, Technology Sciences Group, Inc. [Washington, D.C.] {202828-8951
lain Weatherston, Technology Sciences Group, Inc. [Goodyear, AZ] | 5235354803

After introductions, Mr. Knueven gave a brief run down on Jones-Hamilton Cnr;;pany dnd e
uses of sodium bisulfate. The company was founded in 1951, is headquartereesin Newark, CA,

is an employee owned company and has approximately 100 employees. The primary pr'rzdsjct
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Jones-Hamilton Company -Comfort Zone - 33907-1
Page B of 26

Driss Benmhend
July 7, 2000
Page 2.

line is high quality hydrogen chloride and sodium bisulfate which are prepared according to the
equation:

NaCl + H,80, — [B00°F] — NaHS0, + HCl

The annual global production of sodium bisulfate is about 100,000 tons.. Up until recently
about 30% of this production went into toilet bowl cleaners. Although this use is waning there
are still two products registered by the EPA which are widely used [Crystal Vanish Toilet Bowl
Cleaner and Amway Fast Acting Toilet Bowl Cleaner). Current usage of Jones-Hamilton sodium
bisulfate includes:

» in swimming pools, as a pH adjuster, it is the safest product for this use
in both home and institutional swimming pools.
» in the agricultural sector it has many uses such as a poultry litter

treatment to reduce the amount of free ammaonia in poultry houses; as a
pH adjuster for use with foliar fertilizers particularly in the major crop,
cotton to reduce the speed of uptake of the fertilizer and prevent plant
burn; as an adjuvant to agricultural chemical sprays to prevent loss of
effectiveness due to alkaline hydrolysis [widely used with glyphosate
products]

in drinking water as a pH adjuster [approved by the National Sanitation
Foundation International]

in baking products where it is used as a processing aid at levels of 0.1
to 1.0% [GRAS Notice GRN-O00003].

in animal feeds with no restrictions with FDA permitting its use at levels
that “conform with good manufacturing and feeding practices.”

Others uses include in metal finishing, leather tanning, computer chip
cleaning and in the pulp and paper industry

¥y¥ ¥ X

Mr. Knueven finished by indicating that Jones-Hamilton is ISO 9002 certified, and that the
bisulfate product meets the specifications of the Codex Alimentarius food standards

The use of sodium bisulfate as a fly control measure was next briefly discussed and how filth
flies show positive anemotaxis to odor sources containing amines including ammonia. Gravid
female filth flies searching out suitable egglaying and larval development sites orient to
ammonia and other amines produced by decaying matter or in feces. The use of sodium
bisulfate to complex with the ammonia or amine results in [a] the female fly not finding a
suitable oviposition site, and [b] the reduction of the pH of the manure inhibiting the
development of the fly larvae.

In a discussion of the requirements Weatherston indicated that he believed the product could
be registered by consideration of only product chemistry, acute toxicity and perhaps prodegt
performance requirements. Dr. Reilly corrected this statement by saying the all registr'dttdn
requirements applicable to the specific use of the product have to be satisfied although émthis
case many of them could probably be satisfied through waivers, but that wajygrg would have
to be sought. Weatherston, in regard to product chemistry and toxicology,saiti that the
application would rely on previously submitted studies, and decisions madeslay&he Agaricy i
considering the reregistration of Mineral Acids including Sodium Bisulfate andand thatsttwg
submission would contain the appropriate MRID numbers. Mr. Benmhend*2ddQr. Reifty **
requested that they be sent a copy of the Mineral Acids RED, and that the SUbrhission al$o
contain copies of the previously submitted studies and any DER's or correspondence fQig®
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Page 9 of 26

Driss Benmhend
July 7, 2000
Page 3.

other regulatory agencies [eg. California DPR] referencing these studies. It was agreed that
this would be done.

The question of efficacy was next discussed, the background document submitted to BPPD
prior to the pre-application meeting contained two peer reviewed, published studies carried
out at the School of Veterinary Medicine at the University of Pennsylvania which in
Weatherston's opinion satisfied the label claims made for this product and should be
submitted in the application to satisfy the product performance requirements. Dr. Reilly said
that BPPD were not willing to comment on these studies nor the draft label at this time, but
that the studies would be reviewed by either Russ Jones or Robyn Rose and comments on
their suitability passed on to Weatherston within two weeks.

The question of whether a conditional registration be sought if the efficacy studies were found
not to satisfy the requirements and Jones-Hamilton had to develop a protocol for BPPD review
and then carry out the study was briefly mentioned but Dr. Reilly opined that this question
would be better discussed only if it subsequently proved to be appropriate.

A discussion ensued about a competitive product to Comfort Zone, this product called
FlyCracker is composed of 100% citric acid and is being advertised “as completely safe to
planet earth and to the humans who inhabit it."” This product is exempt from FIFRA regulation
since the active ingredient is classified as “a minimum risk pesticide” at 40 CFR 152.25(g).
Jones-Hamilton were interested in whether Comfort Zone could be exempted from FIFRA
regulation. Dr. Reilly indicated that an application could be made to place sodium bisulfate on
the minimum risk pesticide list, but agreed with Weatherston, that registering the product
was a more expeditious route to the market place. Dr. Reilly also commented that some
“minimum risk pesticide” products can have complicated regulatory issues at the state level.

Weatherston asked if BPPD could give Jones-Hamilton an idea of the current review times for
biochemical or biochemical like products; reluctantly, it was stated that possibly the review
time would be 12 months “more or less.”

There being no more items relating to Comfort Zone to be discussed Weatherston thanked
the BPPD personnel for arranging and participating in the meeting.

ACTION ITEMS FROM THE MEETING

1] BPPD will review the efficacy studies submitted as part of the background document and
provide Weatherston by July 15, 2000 with their comments in regard to their satisfying
product performance guidelines.

2] Technology Sciences Group, Inc on behalf of Jones-Hamilton will provide BBPD withye®ee,

» a copy of the Mineral Acids RED [the document was sent FedEx on July 3, @00}

» Copies of the product chemistry and toxicity studies [MRID's 41 é:?.ééh’l ard ..
41622302] together with any DER's or other regulatory agency evews which'

they can obtain. These documents will be submitted as part of the a.ippTicaticm for,

registration of Comfort Zone. b " e
LA RN
...I . r
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| Driss Benmhend

July 7, 2000

Page 4.

and Ed Johnson. Should there be any discrepancies or omissions from either Sheryl's or your
recollection of the meeting | would be obliged of you would let me know so that this record
may be corrected.

Regards, 4
lai ;eatherston

GG Sheryl Reilly [BPPD]
Carl Knueven [Jones-Hamilton Company]
Ed Johnson [Technology Sciences Group, Inc].

|
) . Driss, this then is my recollection of the meeting and | have the concurrence of Carl Knueven

seee
- -
seee
L] L]
seneen
.
ceenee .
. e @
- L] » L]
senerw
(R XY Y] .
e LR R
.
tane e se e
. .
[ TXT R L]
(TX Y]
L] L
(LR N
. .
sseern
.

152




JonesHamilton Company - Comfort Zone - 33907-1
Page 12 of 26

PLACE HOLDER PAGE

. CROSS REFERENCE NUMBER; (1l

The cross reference number noted on this place holder page is used in
place of the following whole pagel(s).

DELETED PAGE(S): Found in the Confidential Attachment

. PAGE(S) REASON FOR THE DELETION FIFRA REFERENCE
13 Confidential Statement § 10(d)(11{C)
of Formula
.ouo}
- : L ] L]
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S, Form Approved OMB No, 2070-0060
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

S 401 M Street, S.W.

WASHINGTON, D.C. 20460

Lo

Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activilies and 0.25 hours per response for reregistration
and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of information, including
suggestions for reducing the burden to: Director, OPPE Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not send the form to this
address.

9g Jo 1| abed

DATA MATRIX
Date January 5, 2001 EPA Reg. No/File Symbol 335078 E Page 1 of 3
Applicant's/Registrant Name and Address Jones-Hamilton Company Product COMFORT ZONE ®
30354 Tracy Road
Walbridge, OH 43465-9792
Ingredient Sodium bisuifate
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note
151-10 Product identity 41622301 Sodium bisulfate joint venture in association OWN
with Jones-Hamilton
151-10 Product identity this submission Volume 33907-2 OWN
151-11 Manufacturing process 41622301 Sodium bisulfate joint venture in association OWN
with Jones-Hamilton
151-11 Manufacturing process this submission Volume 33907-2 OWN
151-12 Formation of unintentional ingredients 41622301 Sodium bisuifate joint venture in association OWN
with Jones-Hamilton
15112 Formation of unintentional ingredients this submission Volume 33907-2 OWN
151-13 Analysis of samples (Preliminary analysis) 41622301 Sodium bisulfate joint venture in association OWN
with Jones-Hamilton
151-15 Certification of limks this submission Volume 33907-2 OWN
151-16 Analytical methods 41622301 Sodium bisulfate joint venture in association OWN
with Jones-Hamilton
15147 Phyni:aifchunicdpmpe.tiu . sse 41622301 Sodium bisulfate joint venture in association OWN
-
— cea oo . with Jones-Hamifton
7 < 2% e =
15117 ( "\ Physical chemical propettieS oo oot this submission Volume 33907-2 OWN
\- -
Signature R QM_, Name and Title  fain Weatherston Date
N e B e = iee = Senlor Regulatory Consultant January €, 2001
- I S Tl A
EPA Form 8570-35 (9-97) Emw.ve@ugs availmble. Submitenly Papes versicn Agency Internal Use Copy
L] . - - . -
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o Form Approved OMB No, 2070-0060
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, S.W.,
WASHINGTON, D.C. 20460
Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for reregistration
and special review activities, including time for reading the instructions and completing the forms. Send comments regarding the burden or any other aspect of this collection of information, including
suggestions for reducing the burden to: Direclor, OPPE Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, SW., Washington, DC 20460. Do not send the form to this
address.
DATA MATRIX
Date January 5, 2001 EPA Reg. No iFile Symbol 330073 Z_T: Page 2 of 3
Applicant's/Registrant Name and Address Jones-Hamiton Company Product COMFORT ZONE*®
30354 Tracy Road
Walbridge, OH 43465-0792
Ingredient Sodium bisulfate
Guidefine Reference Number Guideline Study Name MRID Number Submitter Status Note
15210 Acute oral toxdcity 41622302 Sodium bisulfate joint vanture in association OWN
with Jones-Hamilton
152-11 Acute dermal toudcity this submission Volume 330074 Waiver
15212 Acute inhalation toscity this submission Volume 339074 Waiver
15213 Prirnary eye imitation This submission Volume 33907-4 Waiver
162-14 Primary dermal irritation 41622302 Sodium bisulfate joint venture in association OWN
with Jones-Hamilton
152-15 this submission Volume 338074 Waiver
152-16 na will be reported
15217 this submission Volume 33207-4 Waiver
15218 this submission Violume 33907-4 Waiver
152-19 na
152-20 na
1521 n/a
Signature Mame and Title  lain Weatherston Date
Senior Regulatory Consultant January 6, 2001
EPA Form 8570-35 (3-97) E Agency Internal Use Copy
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s Form Approved OMB No, 2070-0060
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, S.W.
WASHINGTON, D.C. 20460
Paperwork Reduction Act Notice: The Public reporting burden for this coliection of information is estimalad to average 0.25 hours per response for registration activities and 0.25 hours per response for reregistration
and special review activities, including time for reading the instructions and completing the forms. Send comments regarding the burden or any other aspect of this collection of information,
suggestions for reducing the burden to: Director, OPPE Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S'W., Washington, DC 20460. Do not send the form fo this
address.
DATA MATRIX
Date January 5, 2001 EPA Reg. No./File Symbol  33907& /= Page 3 of 3
Appiicant's/Registrant Name and Address Jones-Hamilton Company Product COMFORT ZONE *
30354 Tracy Road
Walbridge, OH 43465-9782

Ingredient Sodium bisulfate
Guidefine Reference Number Guideline Study Name MRID Number Submitter Status Note
152.23 Teratogenicity this submission Volume 339074 Walver
152-19 Mammalian mutagenicity tests n/a
152-24 Immune response nfa
152-28 Chronic exposure na
152-29 Oncogenicity n/a
1546 Avian acute oral this submission Volume 339074 Walver
154.7 Avian dietary this submission Volume 339074 Waiver
1548 Freshwater fish LC50 this submission Volume 33907-4 Waiver
154-8 Freshwater invertebrate LCSD this submission Volume 339074 Waiver

- » > mewn

Ty ee :
25-11 Product performance 8 8 &S this submission Violume 33807-3 PL

L] .‘_ LAN ]
Name and Titie lain Weatherston Date
Senior Reguiatory Consultant January 6, 2001
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S UNITED STATES ENVIRONMENTAL PROTECTION AG
Rt 401 M Street, S.W.
WASHINGTON, D.C. 20460

g . . Form Approved OMB No, E?ll-q
Y

Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to sverage 0.25 hours per response for registration activiies and 0.25 hours per response for reregisiration
and special review activilies, including time for reading the insiructions and completing the necessary forms. Send comments regarding the burden of any ofhver aspeci of this collection of informaion, including
suggesiions for reducing the burden to: Director, OPPE informaiion Management Division (2137)U.S. Environmental Prolecion Agency, 401 M Sireet, S.W., Washington, DC 20480. Do not send the form to this
address.

DATA MATRIX
Date  January S, 2001 EPA Reg. NoFle Symbol 33078/~ Page 1 of 3
Applicant's/Registrant Name and Address Jones-Hamilon Company Product COMFORT ZONE *
30354 Tracy Road
Walbridge, OH 43465-9782
Ingredient Sodium bisulfate
Guideline Reference Number Guidsline Study Name MRID Number Submitter Status Noke
Sodium bisulfate joint venture in association OWN
wilh Jones—amilton
this submission Volume 33007-2 CWN
Sodium bisutfats wint venture in 2ssociation OWN
with Jones-Hamilton
this submission Volume 33907-2 OWN
Sodium bisulfate joint venture in association OWN
with Jones-Hamiton
this submission Volume 33907-2
Sodium bisulfate oint venture in association OWN
with Jones-Hamdion
this submissuon Valume 33807-2 OWN
Sodium bisuifate joint venture in association OWN
with Jcnes-Hamiton
Sodium bisulfete joint venthuos in assoclation OWN
with Jones-Hamikon
this submission Volume 33907-2 OWN
Signature ‘ Jf H"‘ Name and TRle fin Weathersion Date
b.xm e Senior Regukatory Consuftant January €, 2001

EPAFaﬂm(D-mmlﬁPmmM &Maﬁlﬂwqﬂm Agency internal Uss Copy
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.
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S,
e Form Approved OMB No, 2070-0060
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, S.W.
WASHINGTON, D.C. 20460

Paperwork Reduction Act Notice: The Public reparting burden for this caliection of informalion is estimaled to average 0.25 hours per response for registration activities and 0.25 hours per response for reregisiraion
and special review activilies, inciuding time for reading the instrucfions and compisting the necessary forms. Send camments regarding the burden or any other aspect of this collection of information, including
suggesdions for reducing the burden ic: Director, OPPE Information Management Division (2137)U.S. Environmental Prolection Agency, 401 M Street, S W., Washington, DC 20480. Do not send the form to this
aadress.

DATA MATRIX

Date  January S, 2001 EPA Reg. NoFlle Symbal 330075 /— Page 2 of 3

Appicant's/Registrant Name and Address Jones-Hamilkon Comparny Produst COMFORT ZONE *
30354 Tracy Road
Walbridge, OH 43465-9792

ingredient  Sodium bisulfatz

Guideline Reference Number Guidedine Study Name MRID Number Submitter

Sodium bisufate joint venture in association

this submission Volume 330074

thes submission Volume 338074

This submission Volume 339074

Sodium bisuifale joint verture in association
with Jones—Hamilton

this submission Volume 330074

thiss subrrission Volume 33807 -4

thils submission Volume 33007-4

ddHHBHEHUHRIL

January 8, 2001

Signature b = Neme and TRle  lain Westherston Date

Erarmmmm*dmwéﬂj SR oy T aper e ion Agency Wntermal Uss Copy
\ . e 3 S
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, SW.
WASHINGTON, D.C. 20480

Form Approved OMB No, 2070-0060

mummnuwmmumum&wumoﬁmspmhwmmozmmmhw

and special review activities, including time for reading the insiruciions and compileting the necessary

forms. Send comments ragarding the burden or any other aspect

of this collecion of information,

wumhmm Director, OPPE Information Management Division (2137)U.5. Environmental Prolection Agency, 401 M Street, S W., Washingion, DC 204680. Do not send the form fo this

DATA MATRIX
Date  January S, 2001 EPA Reg. NoJFlie Symbol  33907-8 Page 3 of 3
Applicant's/Registrant Name and Address Jones-Hamilton Produt COMFORT ZONE *
30354 Tracy Road
Walbridge, OH 43465-9792
ingredient Sodum bisufate
Guidefine Reference Number Guideline Study Name MRID Number Submiter Status Note
this submission Volume 338074 Waer
nfa
nva
na
na
this submission Volume 339074 Waiver
this submission Volume 339074 Waiver
this submission Volume 339074 Warves
this submission Vokame 33907-4 Waiver
this submission Volume 33907-3 PL
Signature i AR . Narme and Thte L Westhersion Date
;LM Il Ve Senior Reguistory Consutant January 8, 2001
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Jones-Hamilton Company - Comfort Zone - 33907-1
Page 20 of 26

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, S.W.
WASHINGTON, D.C. 20460

Paperwork Reduction Act Notice: The pubfio reporting burden for this collsction of information ls selimated o avarage 1.25 hours per reaponss for regisiralion
and 0.25 hours per responss for rereglatrafion and special review activities, including time for eading the inslructions and completing the necessary forme. Send
mwmuhﬁwqmwﬂmmimdmmlmthNWMMCH'E
Division (2137), U.8. Environmental Protection Agency, 401 M Streat, 5.W., Washington, DC 204680,
D-u“hmbmhﬂhm

Certlfication with Respact to Citation of Data

Agploant S aguturs Narma, Addres, and Telephane Nurber A9~ 6bb-9638 amwnmzu |
on £5- HAMILTom GuPANY 30354 ey Ruad, wintopaic 6 43 Teq 07~ o S
Aciive ingrediioni(s) and/or represeniative lest compound(s) SeP wm RISULFATE Date -l&ut-ﬁﬂ.“l k, 200}
General Use Praemys) g -nmwmuumpmuuwacrn Procuct Nama, o bnléy

1N PR ¢ PETS Avd TOMESTIC At ALS — MmMs H.M HA&-

NOTE: If your praduct is a 100% repackaging of snother purchassd EPA-registered product labeled for all the same uses on your label, you do not need b
submit thie form.  You must submit the Formuletar's Exemption Statement (EPA Form 8570-27),

1 am responding o & Data-Cal-in Notice, and have included with this form s list of companies sent offers of compensation (the Data Metrix form should
D be used for this purposa).

SECTION i: METHOD OF DATA BUPPORT (Check one method only)

| am using the cite-all method of support, and have includad with this form 1 am using the ssisctive method of support (or olle-all oplion

D u fist of companies sent offers of compensation (he Date Matrbx form . under the ssiactive method), and have intluded with this form a

should be used for this purposs), completed list of deta requirements (the Dete Mairix form must be
used).

SECTION Ii: GENERAL OFFER TO PAY
[Required il using the clte-all method or when using the cite-all option under the selective mathod to salisfy one or more data raquirements)
. Ihﬁrw-dwhmwhﬂwmmnwdbhnpmudﬂnmuhmwhyFIFﬂA

SECTION Hi: CERTIFICATION HTPHA

| carfify that thin application for registration, this form for rereglsiration, or thia Dats-Cail-in responas orchedinthe
applcation for , the form for reregistration, or the Dute-Cali-in esponse. lnndﬂmlh“omnuﬂmnp madhod Is |
mnmrumbww-mhwwmmmmmmamummaudﬂu
substantially simitar product, or ane or more of the ingredisnts (n this product; Bnd (2) ks & type of data that would be requinkd’ @ B8 Jubmiieti under the dala
mhmaoﬂlﬂdlho!mpmllcﬂhmhmlnuvﬁmnﬂlhhﬂlmﬂﬁmdam#hﬂwﬁmm

|muumMmmunmuwm of rersgiatration, m;mnmh’& maﬁnmm
the weitien psrmission of the original data submitter to cite that study. S Ees

1 cariify thet for each sludy clled in suppert of this regisiration or reragistration that is not an exchusive use study, Mﬁ)lmhuvdﬁ
subsmitier; () | have ablained the permisaion of the originel data submitter to use the study in support of this applicstion; (c) all periods of

companaation have expired for the shudy; (d) the sludy s in the public Remtun; u(-}lmmhmumuw M-ﬂm
offered (J) o pay compenaation to the extent required by sections 3(c)(1){F) andior 3({c)(2)(B) of FIFRA; and (i) 1o commence negolistions o delermine the
amount and ferma of compansalion, If any, io be paid for the uss of the study.

| cartily that in sl instances whers &n offer of compensation is required, copies of all offers to pay compenastion and avidence of their delivery in
mmms@{immmumm“m-u- and will be submitted to the Agency upon request. Bhould | fall to produce such
evidence o the Agency upan request, | understand that the Agency may initiate action to deny, cancel or suspend the registration of my product in conformity with

tha statemants | have made on this form and all sttachments to it are trua, accurats, and compiste. | acknowiedge that any
Enoedngty . statement may be punishabie by fine or imprisonment or both under applicabls law.

mé:wt

Typed or Priked Name wnd T | SCWOL
s \WERTHERS G c.m:r:tr‘m‘lr
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Jones-Hamilton Company - Comfort Zone - 33907-1
Page 24 of 26

WARRANTY

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make
any other warranty of fithess or of merchantability, guarantee or representation, express or
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge
and assume all risks and liabilities resulting from the handling, storage and use of this
material.
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Jones-Hamilton Company - Comfort Zone - 33907-1CA
Page 1 of 3

APPLICATION TO REGISTER COMFORT ZONE

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS PADDOCKS AND HORSE TRAILERS

End Use Product
EPA File Symbol 33907-?

VOLUME 33307-1CA
CONFIDENTIAL ATTACHMENT

DATA REQUIREMENTS
40 CFR 152.50
40 CFR 156.10

AUTHOR
lain Weatherston

DATE COMPLETED
.January 2. 2001 Eooo:o
SPONSOR
Jones-Hamilton Company et Qe
30354 Tracy Road,
Walbridge, OH 43465-9792
SUBMITTED BY

Technology Sciences Group, Inc.
4061 North 156" Drive
Goodyear, AZ B5338
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Jones-Hamiltan Company - Comfort Zone - 33907-1CA
Page 2 of 3

CROSS REFERENCE PAGE

CROSS REFERENCE NUMBER; [1]

The cross reference number noted on the place holder page was used in
place of the following whole page(s).

DELETED PAGE(S): Found in the Confidential Attachment

PAGE(S) REASON FOR THE DELETION FIFRA REFERENCE

13 Confidential Staterment § 10(d)(1)(C)
of Formula —_
T oF t. 3
lt:l.: :Ol‘..
sessse
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COMFORT ZONE °©

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

ACTIVE INGREDIENT
Sodium hydrogen sulfate [CAS# 7681-38-1] ... 93.2%

OYTHER INGRELDIENTS «.coiiscmiimigsmmsnimmaminmmiiieiissi i 6.8%

KEEP OUT OF REACH OF CHILDREN

DANGER

CAUSES EYE & SKIN DAMAGE
HARMFUL IF SWALLOWED Jevee,

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY  f...%.
READ ALL DIRECTIONS BEFORE USING THIS PRODUCS” *+" i

-
(A AR RN
...... -

L
LR LR N
L] L]
(RN LR R

Manufactured by Jones-Hamilton Co.
Walbridge, OH 43465 .::::.

EPA Registration No. 33907- 2% £ EPA Establishment No. 33907-0H-1

NET CONTENTS: a0 Ibs
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER

Corrasive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing.
Wear goggles, or face shield and rubber gloves when handling. Harmful if
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash
thoroughly with soap and water after handling. Remove contaminated clothing and
wash clothing before reuse.

FIRST AID
IF IN EYES:

> Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.

> Remove contact lenses, if present, after the first 5
minutes, then continue rinsing eye.

» Call a poison control center or doctor for treatment

advice.

IF ON SKIN OR CLOTHING:
» Take off contaminated clothing
» Rinse skin immediately with plenty of water for 15 -
20 minutes
» Call a poison control center or doctor for treatment
advice

IF SWALLOWED:

» Call a poison control center or doctor for treatment
advice

» Have person sip a glass of water if able to swallow

» Do not induce vomiting unless told to do so by a
poison control center or doctor

> Do not give anything by mouth to an unconscious
persan.

Have the product container with you when calling a poison control center or doctor, .

or going for treatment You may also contact 1-800 -xxx-xxxx for emerger}y §t¢dical
treatment information. :' . .:

NOTE TO PHYSICIAN Ny

Probable mucosal damage may contraindicate the use of gastric lavage. ,,¢,.*

ENVIRONMENTAL HAZARDS
Do not apply directly to water, or to areas where surface water is present or to
intertidal areas below the mean high water mark. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters.

PHYSICAL & CHEMICAL HAZARDS
Never use with products containing chlorine. Never use or mix with other chemicals,

LA 2]
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STORAGE AND DISPOSAL STATEMENTS
Do not contaminate water, food or feed by storage or disposal
PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper disposal of
excess pesticide, spray mixture, or rinsate is a violation
of Federal law. If these wastes cannot be disposed of
by use according to label instructions, contact your
State Pesticide or Environmental Control Agency, or
the Hazardous Waste Representative at the nearest
EPA Regonal Office for guidance.

CONTAINER DISPOSAL:  Completely empty bag into application equipment. Then

. dispose of empty bag in a sanitary landfill or by
incineration, or, if allowed by State and local

authorities, by burning. If burned stay out of smoke

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, PADDOCKS, TRAILERS
& MANURE PILES

COMFORT ZONE® is a novel fly control product for use in stables, horse barns, horse trailers
paddocks and any other enclosure for horses where manure may accumulate and become a
breeding source for house flies and stable flies. The active ingredient in COMFORT ZONE® is
approved by the FDA as a general purpose feed additive for animal feeds.

. 1]. For best results a daily application is recommended. s

‘ 2]. COMFORT ZONE" can be used on any kind of bedding material (wood shavinbs,-:-
sawdust, wheat straw, etc.] cssase »

L] . @
L] L] L] -
3]. Apply COMFORT ZONE" evenly throughout the stall while concentrasipee more;;f. the
product on the wet spots. The following rates are representative and &&n be &8ss a

guida_ Il:... (ER N ]
STALL SIZE COMFORT ZONEY**
10'x 10 1 pound or 1'% cups ‘evee’
12'x12' 1Y pounds or 2 cups e
16'x15' 2 Ibs or 2% cups .

4], For additional control, apply COMFORT ZONE™ directly to manures piles and/ or in
paddocks at the rate of 1 pound per 100 square feet.

8] COMFORT ZONE™ will not harm rubber mats
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WARRANTY

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make
any other warranty of fitness or of merchantability, guarantee or representation, express or
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge
and assume all risks and liabilities resulting from the handling, storage and use of this
material.
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COMFORT ZONE °©

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

ACTIVE INGREDIENT
Sodium hydrogen sulfate [CAS# 7681-38-1] ...cccnnivirniinininns 93.2%

OTHER INGREDIENTS wissismmemmsmmmmunsismusnaismsnssnsmmnsiimsimms 6.8%

KEEP OUT OF REACH OF CHILDREN

DANGER
CAUSES EYE & SKIN DAMAGE
% HARMFUL IF SWALLOWED Leeer,

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY  :...!

oooooo

READ ALL DIRECTIONS BEFORE USING THIS PRODUCE" 3"y | °,
Manufactured by Jones-Hamilton Co. eres’ .
Walbridge, OH 43465 .::::.
EPA Registration No. 33807-? EPA Establishment No. 33907-0H-1

NET CONTENTS: 50 Ibs
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing.
Wear goggles, or face shield and rubber gloves when handling. Harmful if
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash
thoroughly with soap and water after handling. Remove contaminated clothing and
wash clothing before reuse.

FIRST AID
IF IN EYES:

> Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.

> Remove contact lenses, if present, after the first 5
minutes, then continue rinsing eye.

> Call a poison control center or doctor for treatment

advice.

IF ON SKIN OR CLOTHING:
» Take off contaminated clathing
» Rinse skin immediately with plenty of water for 15 -
20 minutes
» Call a poison contral center or doctor for treatment
advice

IF SWALLOWED:

» Call a poison contral center or doctor for treatment
advice

> Have person sip a glass of water if able to swallow

» Do not induce vomiting unless told to do so by a
poison control center or doctor

> Do not give anything by mouth to an unconscious
person.

Have the product container with you when calling a poison control center or doctor, .
or going for treatment You may also contact 1-800 -xxx-xxxx for emergefed $hgdical
treatment information. s ; .

LA AL R B} .

NOTE TO PHYSICIAN .

Probable mucosal damage may contraindicate the use of gastric lavage., 2, .*

ENVIRONMENTAL HAZARDS ;
Do not apply directly to water, or to areas where surface water is present or to .
intertidal areas below the mean high water mark. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters.

PHYSICAL & CHEMICAL HAZARDS
Never use with products containing chlorine. Never use or mix with other chemicals.

LR R
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STORAGE AND DISPOSAL STATEMENTS

Do not contaminate water, food or feed by storage or disposal
PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper disposal of
excess pesticide, spray mixture, or rinsate is a violation
of Federal law. If these wastes cannot be disposed of
by use according to label instructions, contact your
State Pesticide or Environmental Control Agency, or
the Hazardous Waste Representative at the nearest
EPA Regional Office for guidance.

CONTAINER DISPOSAL: Completely empty bag into application equipment. Then
dispose of empty bag in a sanitary landfill or by
incineration, or, if allowed by State and local
authorities, by burning. If burned stay out of smoke

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, PADDOCKS, TRAILERS
& MANURE PILES

COMFORT ZONE" is a novel fly control product for use in stables, horse barns, horse trailers
paddocks and any other enclosure for horses where manure may accumulate and become a
breeding source for house flies and stable flies. The active ingredient in COMFORT ZONE” is
approved by the FDA as a general purpose feed additive for animal feeds.

1] For best results a daily application is recommended. P LY
LR N ]
2] COMFORT ZONE® can be used on any kind of bedding material (wood shavin'ga:-:*

sawdust, wheat straw, etc.] cesses .

. L]
L] L

. L]
3]. Apply COMFORT ZONE"™ evenly throughout the stall while concentratiggesnore of the
product on the wet spots. The following rates are representative and ¢an be yset’gs a

guide. "E::. ":'
STALL SIZE COMFORT ZONE®
10'x 10 1 pound or 13 cups “eani
12'x 1 1V2 pounds or 2 cups e
19'x 18’ 2 Ibs or 2%s cups .

4]. For additional control, apply COMFORT ZONE® directly to manures piles and/or in
paddocks at the rate of 1 pound per 100 square feet.

5). COMFORT ZONE" will not harm rubber mats
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WARRANTY

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the
label. Jones-Hamilton Co,, neither makes nor authorizes any agent or representative to make
any other warranty of fithess or of merchantability, guarantee or representation, express or
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge
and assume all risks and liabilities resulting from the handling, storage and use of this
material.
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COMFORT ZONE °

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

ACTIVE INGREDIENT
Sodium hydrogen sulfate [CAS# 7681-38-1] .....ccccvninriiniens 93.2%

UTHER INGREDIENTS ... iamamiiiaimmnissiomissesismosivisinsisssiissassmiis 6.8%

KEEP OUT OF REACH OF CHILDREN

DANGER

CAUSES EYE & SKIN DAMAGE
HARMFUL IF SWALLOWED o ;

READ BACK PANEL PRECAUTIONARY STATEMENTS GAREF‘Ui;I;Y *

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT ¢ - *
Manufactured by Jones-Hamilton Co.
Walbridge, OH 43465

EPA Registration No. 33907-? EPA Establishment No. 33807-0OH-1

NET CONTENTS: 90 Ibs

172




PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing.
Wear goggles, or face shield and rubber gloves when handling. Harmful if
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash
thoroughly with soap and water after handling. Remove contaminated clothing and
wash clothing before reuse.

FIRST AID
IF IN EYES:

> Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.

> Remave contact lenses, if present, after the first 5
minutes, then continue rinsing eye.

» Call a poison control center or doctor for treatment

advice.

IF ON SKIN OR CLOTHING:
» Take off cantaminated clothing
» Rinse skin immediately with plenty of water far 15 -
20 minutes
> Call a poison control center or doctor for treatment
advice

IF SWALLOWED:
> Call a poison contraol center or doctor for treatment
advice J
> Have person sip a glass of water if able to swallow .
> Do not induce vomiting unless told to do so by a -
poison control center or doctor ¢1
» Do not give anything by mouth to an unconscigussee.

person. . .
[ E YR N

: -
L] L]

Have the product container with you when calling a poison control center or*doctor, 4

or going for treatment You may also contact 1-800 -xxx-xxxx for emergeﬁéﬂ'ﬁedical i

treatment information,

NOTE TO PHYSICIAN .
Probable mucosal damage may contraindicate the use of gastric lavage. |
ENVIRONMENTAL HAZARDS
Do not apply directly to water, or to areas where surface water is present or to
intertidal areas below the mean high water mark. Do not contaminate water when
cleaning equipment or disposing of equipment washwaters.

PHYSICAL & CHEMICAL HAZARDS
Never use with praducts containing chlorine. Never use or mix with other chemicals.

LE N
L]
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STORAGE AND DISPOSAL STATEMENTS

Do not contaminate water, food or feed by storage or disposal
PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper disposal of
excess pesticide, spray mixture, or rinsate is a violation
of Federal law. If these wastes cannot be disposed of
by use according to label instructions, contact your
State Pesticide or Environmental Control Agency, or
the Hazardous Waste Representative at the nearest
EPA Regional Office for guidance.

CONTAINER DISPOSAL: Completely empty bag into application equipment. Then
dispose of empty bag in a sanitary landfill or by
incineration, or, if allowed by State and local
authorities, by burning. If burned stay out of smoke

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, PADDOCKS, TRAILERS
& MANURE PILES

COMFORT ZONE" is a novel fly control product for use in stables, horse barns, horse trailers

paddocks and any other enclosure for horses where manure may accumulate and beggge a
breeding source for house flies and stable flies. The active ingredient in COMFORT ZOME" s

approved by the FDA as a general purpose feed additive for animal feeds. ;o
1] For best results a daily application is recommended. AT g tor

XN
LL AL R R

2]. COMFORT ZONE® can be used on any kind of bedding material (wodY ahavinéa...
sawdust, wheat straw, etc.] seses “eves’

3]. Apply COMFORT ZONE™ evenly throughout the stall while concentrating more gftta
product on the wet spots. The following rates are representative and can be u$éd’as a

guide_ :ll.l.
STALL SIZE COMFORT ZONE®
10'x 10’ 1 pound or 1'% cups
12'x 12 1%z pounds or 2 cups
18'x 18’ 2 lbs or 2% cups

4]. For additional control, apply COMFORT ZONE™ directly to manures piles and/or in
paddocks at the rate of 1 pound per 100 square feet.

o]. COMFORT ZONE" will not harm rubber mats
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WARRANTY

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make
any other warranty of fithess or of merchantability, guarantee or representation, express or
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge
and assume all risks and liabilities resulting from the handling, storage and use of this
material.
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COMFORT ZONE ©

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS

CONTROLS FLY POPULATIONS
MAKES BEDDING UNSUITABLE FOR FLY LARVAE
CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES

l ACTIVE INGREDIENT
Sodium hydrogen sulfate [CAS# 7681-38-1] ....ccvvnnviiecrannnns 93.2%
OTHER INGREDIENTS .icciiiiinnmmminisiirissmismsismaisiimnssisismaions 6.8%

KEEP OUT OF REACH OF CHILDREN

DANGER
CAUSES EYE & SKIN DAMAGE Seeels
il HARMFUL IF SWALLOWED corses ‘

L] [ ] - .
llllll

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFeltY  °

READ ALL DIRECTIONS BEFORE USING THIS PRODUC], ¢, ,*

Manufactured by Jones-Hamilton Co. e
Walbridge, OH 43465

EPA Registration No. 33907-? EPA Establishment No. 33907-0H-1

NET CONTENTS: 50 lbs
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing.
Wear goggles, or face shield and rubber gloves when handling. Harmful if
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash
thoroughly with soap and water after handling Remove contaminated clothing and
wash clothing before reuse.

FIRST AID
IF INEYES:
> Hold eye open and rinse slowly and gently with water
for 15 - 20 minutes.
> Remove cantact lenses, if present, after the first 5
minutes, then continue rinsing eye.

> Call a poison contral center or doctor for treatment
advice.

IF ON SKIN OR CLOTHING:
» Take off contaminated clothing
» Rinse skin immediately with plenty of water for 15 -
20 minutes
» Call a poison control center or doctor for treatment
advice

IF SWALLOWED:
> (Call a poison contral center or doctor for treatment
advice
» Have person sip a glass of water if able to swallow
» Do not induce vomiting unless told to do so by a
poison control center or doctor
» Do not give anything by mouth to an unconsciaﬁs:.:

person. . .
(AR RN}

Have the product container with you when calling a poison control center o?*ﬁb.ctor. ol
or going for treatment You may also contact 1-800 -xxx-xxxx for emergeriéy Madical |
treatment information. il

NOTE TO PHYSICIAN "

Probable mucosal damage may contraindicate the use of gastric lavage. .
ENVIRONMENTAL HAZARDS

Do not apply directly to water, or to areas where surface water is present or to

intertidal areas below the mean high water mark. Do not contaminate water when

cleaning equipment or disposing of equipment washwaters,

PHYSICAL & CHEMICAL HAZARDS
Never use with products containing chlorine. Never use or mix with other chemicals.
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STORAGE AND DISPOSAL STATEMENTS

Do not contaminate water, food or feed by storage or disposal
PESTICIDE STORAGE: Store in original container in a cool, dry area.

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper disposal of
excess pesticide, spray mixture, or rinsate is a violation
of Federal law. If these wastes cannot be disposed of
by use according to label instructions, contact your
State Pesticide or Environmental Control Agency, or
the Hazardous Waste Representative at the nearest
EPA Regional Office for guidance.

CONTAINER DISPOSAL: Completely empty bag into application equipment. Then
dispose of empty bag in a sanitary landfill or by
incineration, or, if allowed by State and local
authorities, by burning. If burned stay out of smoke

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling

FOR ALL APPLICATIONS OF COMFORT ZONE® IN HORSE STALLS, PADDOCKS, TRAILERS
& MANURE PILES

COMFORT ZONE" is a novel fly control product. for use in stables, horse barns, horse trailers

paddocks and any other enclosure for horses where manure may accumulate and become a
breeding source for house flies and stable flies. The active ingredient in COMFORT Z@N[ff!’s

approved by the FDA as a general purpose feed additive for animal feeds. e i
1] For best results a daily application is recommended. Qeoses .
L] L] » L]
LA AL LR}
2],  COMFORT ZONE® can be used on any kind of bedding material (Woaq Shavings,, ,
sawdust, wheat straw, etc.] P “esns’
LA R L] L]

3] Apply COMFORT ZONE™ evenly throughout the stall while concentrating more ok
product on the wet spots. The following rates are representative and can be usetfas a

gUide. sesmne
STALL SIZE COMFORT ZONE® *
10'x 10' 1 pound or 15 cups
12'x 12' 12 pounds or 2 cups
15'x 15" 2 Ibs or 2% cups

4] For additional control, apply COMFORT ZONE" directly to manures piles and/or in
paddocks at the rate of 1 pound per 100 square feet.

5]  COMFORT ZONE"™ will not harm rubber mats
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WARRANTY

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make
any other warranty of fitness or of merchantability, guarantee or representation, express or
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge
and assume all risks and liabilities resulting from the handling, storage and use of this
material.
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